CE fischer

PRESTATIEVERKLARING

DoP 0351
voor fischer injectiesysteem FIS EM PLUS (Verbindingsbevestiging voor gebruik in beton) NL
1. Unieke identificatiecode van het producttype: DoP 0351
2. Beoogd(e) gebruik(en): Bevestigingen in gescheurd of ongescheurd beton, zie bijlage, met name de bijlagen
B1-B17.
3. Fabrikant: fischerwerke GmbH & Co. KG, Otto-Hahn-StrafRe 15, 79211 Denzlingen, Duitsland
4. Gemachtigde: -
5. Het systeem of de systemen voor de beoordeling en 1
verificatie van de prestatiebestendigheid:
6. Europees beoordelingsdocument: EAD 330499-02-0601, Edition 12/2023
Europese technische beoordeling: ETA-17/0979; 2024-04-22
Technische beoordelingsinstantie: DIBt- Deutsches Institut fiir Bautechnik
Aangemelde instantie(s): 2873 TU Darmstadt

7. Aangegeven prestatie(s):

Mechanische weerstand en stabiliteit (BWR 1)

Kenmerkende weerstand tegen trekbelasting (statische en quasi-statische belasting):
1) Weerstand tegen staalbreuk: zie bijlage, met name de bijlagen C1, C2, C3, C19, C21, C23
2) Weerstand tegen gecombineerd uittrekken en betonnen kegelbreuk: zie bijlage, met name de bijlagen C4 - C16, C24 - C34
3) Weerstand tegen betonnen kegelbreuk: zie bijlage, met name bijlage C4, C24
4) Randafstand om spleetbreuk onder belasting te voorkomen: zie bijlage, met name bijlage C4, C24
5) Robuustheid: zie bijlage, met name de bijlagen C4 - C16, C24 - C34
6) Maximaal montagekoppel: zie bijlage, met name de bijlagen B3, B4, B8, B9, B12
7) Minimale rand- en hartafstand, Dikte van het onderdeel: zie bijlage, met name de bijlagen B3 - B12

Kenmerkende weerstand tegen schuifbelasting (statische en quasi-statische belasting):
8) Weerstand tegen staalbreuk: zie bijlage, met name de bijlagen C1, C2, C3, C20, C22, C23
9) Weerstand tegen uitbreken (pryout): zie bijlage, met name de bijlagen C4, C24

10) Weerstand tegen bezwijken van betonranden: zie bijlage, met name de bijlagen C4, C24

Verplaatsingen onder korte- en langetermijnbelading:
11) Verplaatsingen onder korte- en langetermijnbelading: zie bijlage, met name de bijlagen C17, C18, C35, C36
12) Weerstand in staalvezelversterkt beton: NPD

Kenmerkende weerstand en verplaatsingen voor de seismische prestatiecategorieén C1 en C2:
13) Trekkrachtweerstand, categorie C1: zie bijlage, met name de bijlagen C37 - C41, C43 - C47

14) Trekkrachtweerstand, categorie C2: zie bijlage, met name de bijlagen C38, C39, C42

15) Weerstands afschuifbelasting, categorie C1: zie bijlage, met name de bijlagen C37 - C39, C43 - C45
16) Weerstands afschuifbelasting, categorie C2: zie bijlage, met name de bijlagen C38, C39

Veiligheid in geval van brand (BWR 2)

17) Reactie op brand: Klasse (A1)

Weerstand tegen vuur:

18) Weerstand bij brand, staalbreuk (trekbelasting): zie bijlage, met name de bijlagen C48 - C51
19) Weerstand tegen hechting onder brandomstandigheden: zie bijlage, met name bijlage C51

20) Weerstand bij brand, staalbreuk (afschuifbelasting): zie bijlage, met name de bijlagen C48 - C51

Hyqgiéne, gezondheid en milieu (BWR 3)

21) Content, emission and/or release of dangerous substances: NPD

8. Geéigende technische documentatie en/of specifieke -
technische documentatie:

De prestaties van het hierboven omschreven product zijn conform de aangegeven prestaties. Deze prestatieverklaring wordt in overeenstemming met Verordening (EU) nr.
305/2011 onder de exclusieve verantwoordelijkheid van de hierboven vermelde fabrikant verstrekt.

Ondertekend voor en namens de fabrikant door:

P .
:r_/ f/ R

s

Dr.-Ing. Oliver Geibig, Directeur Business Units & Engineering Jurgen Grun, Directeur Chemie & Kwaliteit
Tumlingen, 2024-05-06

Deze DoP is opgesteld in meerdere talen. In het geval van geschillen over de interpretatie zal de Engelse tekst altijd prevaleren.

Het aanhangsel bevat vrijwillige en aanvullende informatie in het Engels die de (taal-neutraal gespecificeerde) wettelijke vereisten overschrijdt.
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fischer

Translation guidance Essential Characteristics and Performance Parameters for Annexes
Vertaal assistent van de essentiéle kenmerken en eigenschappen voor bijlagen
Mechanical resistance and stability (BWR 1)

Mechanische weerstand en stabiliteit (BWR 1)

Characteristic resistance to tension load (static and quasi-static loading):

Kenmerkende weerstand tegen trekbelasting (statische en quasi-statische belasting):

1 |Resistance to steel failure: Ngi.s [KN]
Weerstand tegen staalbreuk:
2 [Resistance to combined pull- out and concrete cone failure: T and/or Try 100 [N/MM?],

Ye, l<UDsus,l<psus,lDO ['] (BF)

Resistance to pull-out failure: Ngip @and/or Ney p100 [KN], e [-] (BEF)
Weerstand tegen uittrekken:

3 |Resistance to concrete cone failure: Cern [MM], Kerns Kuern [
Weerstand tegen betonnen kegelbreuk:

4 |Edge distance to prevent splitting under load: Cersp [MM]
Randafstand om spleetbreuk onder belasting te voorkomen:

5 [Robustness: Vinst [1]

Robuustheid:

6 [Maximum installation torque: max Tins [NM] (BF)
Installation torque: Tinst [NM] (BEF)
Montagekoppel:

7 |Minimum edge distance,spacing and member thickness: Crnins Smins Nimin [MM]

Minimale rand- en hartafstand, Dikte van het onderdeel:

Characteristic resistance to shear load (static and quasi-static loading):
Kenmerkende weerstand tegen schuifbelasting (statische en quasi-statische belasting):

8 |Resistance to steel failure: V"Rk'S [kN], MORk,s [Nm], ks [-]
Weerstand tegen staalbreuk:

9 [Resistance to pry-out failure: ks []
Weerstand tegen uitbreken (pryout):

10 |Resistance to concrete edge failure: roms Ir [mm]

Weerstand tegen bezwijken van betonranden:
Displacements under short-term and long-term loading:
Verplaatsingen onder korte- en langetermijnbelading:

11 |Displacements under short-term and long-term loading: 8o, 8. [mm or mm/(N/mm?)]
Verplaatsingen onder korte- en langetermijnbelading:
12 |Resistance in steel fibre reinforced concrete: Description

Weerstand in staalvezelversterkt beton:
Characteristic resistance and displacements for seismic performance categories C1 and C2:
Kenmerkende weerstand en verplaatsingen voor de seismische prestatiecategorieén C1 en C2:

13 |Resistance to tension for seismic performance category C1 Nrks.c1 [KN] (all)
Trekkrachtweerstand, categorie C1: TRKCL [N/mmz] (BF)
Nrip,c1 [KN] (BEF)
14 |Resistance to tension for seismic performance category C2 Nrs.c2 [KN] (all)
Tricz [N/mm?] (BF)
Trekkrachtweerstand, categorie C2: Nrp,c2 [KN] (BEF)
Sn,c2 [mm] (all)
15 |Resistance to shear for seismic performance category C1 Vris.c1 [KN] (all)
Weerstands afschuifbelasting, categorie C1:
16 |Resistance to shear for seismic performance category C2 Vris.c2 [KN] (all)
Weerstands afschuifbelasting, categorie C2: By, c, [mm] (all)

Safety in case of fire (BWR 2)
Veiligheid in geval van brand (BWR 2)

17 |Reaction to fire Class

Reactie op brand: Klasse (A1)
Resistance to fire
Weerstand tegen vuur:
18 |Fire resistance to steel failure (tension load): Nrus,i [KN]

Weerstand bij brand, staalbreuk (trekbelasting):
19 |Bond resistance under fire conditions: Kiip (8) [-],

Weerstand tegen hechting onder brandomstandigheden: Trii (8) INNmm?]  (BF)
20 |Fire resistance to steel failure under shear loading: Ve [KNI, MORk,s,ﬁ [Nm]

Weerstand bij brand, staalbreuk (afschuifbelasting):
Hygiene, health and the environment (BWR 3)

Hygiéne, gezondheid en milieu (BWR 3)

21 |Content, emission and/or release of dangerous substances: Description/Level
Content, emission and/or release of dangerous substances:
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Specific Part

1

3.1

3.2

3.3

Technical description of the product

The "fischer injection system FIS EM Plus" is a bonded fastener consisting of a cartridge with
injection mortar fischer FIS EM Plus and a steel element according to Annex A5.

The steel element is placed into a drilled hole filled with injection mortar and is anchored via the
bond between metal part, injection mortar and concrete.

The product description is given in Annex A.

Specification of the intended use in accordance with the applicable European Assessment
Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 or 100 years. The
indications given on the working life cannot be interpreted as a guarantee given by the producer,
but are to be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

Performance of the product and references to the methods used for its assessment

Mechanical resistance and stability (BWR 1)

Essential characteristic

Performance

Characteristic resistance to tension load
(static and quasi-static loading)

See Annex B3 to B12,
C1to C16, C19, C21, C23,
C24,C25t0 C34

Characteristic resistance to shear load
(static and quasi-static loading)

See Annex
C1 to C4, C20, C22, C23,
C24

Displacements under short-term and long-term loading

See Annex C17, C18, C35,
C36

Characteristic resistance and displacements for seismic See Annex

performance categories C1 and C2 C37 to C47
Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Class A1

Resistance to fire

See Annex C48 to C51

Hygiene, health and the environment (BWR 3)

Essential characteristic

Performance

Content, emission and/or release of dangerous substances

No performance assessed
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Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with the European Assessment Document EAD 330499-02-0601 the applicable
European legal act is: [96/582/EC].

The system to be applied is: 1
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Installation conditions part 1

fischer Anchor rod FIS A/ RG M (Anchor rod) and
commercial standard threaded rod (Threaded rod)

Pre-positioned installation

v
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Pre-positioned or push through installation with subsequently injected fischer filling disc

{annular gap filled with mortar)
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Figures not to scale

heo
trix

drill hole depth
thickness of fixture

he = effective embedment depth

fischer injection system FIS EM Plus

Product description
Installation conditions part 1

Annex A1
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Installation conditions part 2

fischer internal threaded anchor RG M I (fischer RG M 1)

Pre-positioned installation

% ~ % 7

% ////M// SIS
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N7 o 72 N
g % % e

ho 2 het tix A

Pre-positioned installation with subsequently injected fischer filling disc (annular gap filled with mortar)

/
/ / / “§§§§°° *.

A
N S
hg 2 hes b
Figures not to scale

ho = drill hole depth he = effective embedment depth

tix = thickness of fixture
fischer injection system FIS EM Plus
Product description Annex A2
Installation conditions part 2 Appendix 4 / 77




Installation conditions part 3

Reinforcing bar

K

fischer rebar anchor FRA (fischer FRA)

Pre-positioned installation

/

/
s
Figures not to scale
ho = drill hole depth hes = effective embedment depth
t, = thickness of fixture h _ overall fastener embedment depth in the
™ nem concrete
fischer injection system FIS EM Plus
Product description Annex A3
Installation conditions part 3 Appendix 5/ 77




Overview system components part 1

Injection cartridge (shuttle cartridge) with sealing cap; Size: 390 ml, 585 ml, 1500 ml

Imprint: fischer FIS EM Plus, processing notes, shelf-life, piston travel
scale (optional), curing times and processing times (depending on
temperature), hazard code, size, volume.

||||||||||||||||||||‘||||I|||||||||||||||||||I||||‘unhm‘||||||||||||||||||||||||I|||||||||I||||||||||||||||||||||||‘||||I||||‘||||||||||||||||||||||||l|||||||||||||||||||||||||

Static mixer FIS MR Plus for injection cartridges < 390 ml

=

Static mixer FIS UMR for injection cartridges > 390 ml

e ——————=<

Injection adapter and extension tube @ 9 for static mixer FIS MR Plus;
Injection adapter and extension tube @ 9 or @ 15 for static mixer FIS UMR

Compressed-air cleaning tool ABP

Figures not to scale

fischer injection system FIS EM Plus

Product description Annex A4
Overview system components part 1;

. . . X Appendix 6 / 77
cartridges / static mixer / accessories PP




Overview system components part 2

Anchor rod / Threaded rod

Metric size: M8, M10, M12, M14, M16, M20, M22, M24, M27, M30
Fractional size:  3/8", 1/2", 5/8", 3/4", 7/8", 1", 1 1/8"

fischer RG M|

Metric size: M8, M10, M12, M16, M20
Fractional size: 3/8", 1/2", b/8", 3/4"

Screw / Anchor rod / Threaded rod / washer / hexagon nut

ey

: =5
N

fischer filling disc with injection adapter

Nominal diameter:

Metric size: 8, $10, 912, d14, $16, $18, $20, $22, $24, 25, 426, 428, $30, $32, $p34, $36, $40
Fractional size:  #3 (3/8), #4 (1/2"), #5 (5/8"), #6 (3/4"), #7 (7/8"), #8 (1"), #9 (1,128"), #10 (1,270")

Reinforcing bar

NI <G I D DI T H H T R T T HTH T T i i i kT T

fischer FRA
Metric size: M12, M16, M20, M24

VAL T A A A A A T A Ay T A A F Ay A Ay A I A Ty A H A
R T T T T D Y

Figures not to scale

fischer injection system FIS EM Plus

Product description Annex A5
Overview system components part 2; Appendix 7/ 77
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Table A6.1:

Materials, metric sizes

Part

Designation

Material

1

Injection cartridge

Mortar, hardener, filler

Steel grade

Steel

Stainless steel R

High corrosion
resistant steel HCR

zinc plated (zp, hdg}

acc. to EN 10088-1:2014
Corrosicn resistance class
CRC Ill acc. to

EN 1993-1-4: 2006+A2:2020

acc. to EN 10088-1:2014
Corrosion resistance class
CRC V acc. to
EN 1993-1-4: 2006+A2:2020

Anchor rod /

Property class
48,58 or 8.8,
ENISO 898-1:2013
zp 2 5 um, EN IS0 4042:2022

Property class 50, 70 or 80;
EN ISO 3506-1:2020
1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362;

Property class 50, 70 or 80;
EN 1SO 3506-1:2020 or
property class HCR 70 with
fye= 560 N/mm?;

2 or hot dip galvanised 2 40 Um | 4 4065 4 4662; 1.4462: 1.4565:1.4529;
Threaded rod . . . 1. 71 ; . 1. :
EN IS0 10684:2004+AC:2009 EN 1008812014 EN 10088-1:2014
fux < 1000 N/mm ; B :
As > 12 % fracture elongation” fuk = 1000 N/mm . fuk £ 1000 N/mm .
As > 12 % fracture elongation™|As > 12 % fracture elongation”
zinc plated = 5 pm, 1.4401; 1.4404; 1.4565; 1.4529;
3 Washer EN ISO 4042:2022 1.4578; 1.4571, EN 10088-1:2014
ISO 7089:2000 or hot dip galvanised = 40 pm 1.4439; 1.4362,
EN ISO 10684:2004+AC:2009 EN 10088-1:2014
Property class 4, 5 or 8 acc. | Property class 50, 70 or 80 Property class
EN IS? P%8;252012 acc. EN ISO 3506-2:2020 50, 70 or 80 acc.
4  |Hexagon nut zinc plated 2 5 pm, 1.4401; 1.4404; 1.4578; EN ISO 3506-2:2020
or hofg;ggl é%géﬁoﬁo um | 14571; 1.4439;1.4362 1.4565; 1.4529;
EN ISO 10684-2004+AC-2009 EN 10088-1:2014 EN 10088-1:2014
Property class 5.8 Property class 70 Property class 70
EN ISO 898-1:2013 EN I1SC 3506-1:2020; EN ISO 3506-1:2020
5 [fischerRGMI zinc plated 2 5 pm, 1.4401; 1.4404; 1.4578; 1.4565; 1.4529;
EN ISO 4042:2022 1.4571; 1.4439; 1.4362; EN 10088-1:2014
EN 10088-1:2014
Commercial Property class 5.8 or 8.8; Property class 70 Property class 70
standard screw or EN ISO 898-1:2013 EN ISO 3506-1:2020 EN ISO 3506-1:2020
6 |Anchor rod / zinc plated 2 5 pm, 1.4401; 1.4404; 1.4578; 1.4565; 1.4529;
Threaded rod for EN ISO 4042:2022 1.4571; 1.4439; 1.4362; EN 10088-1:2014
fischer RG M | As > 8 % fracture elongation EN 10088-1:2014 As > 8 % fracture elongation
As > 8 % fracture elongation
- . zinc plated 25 pm, 1.4401; 1.4404; 1.4578; 1.4565;1.4529;
o [Ischerfiling disc EN ISO 4042:2022 1.4571° 1.4439; 1.4362 EN 10088-1:2014
or hot dip galvanised 2 m -1:
DIN 6319-G hot dip galvanised z 40 p EN 10088-1:2014
EN ISO 10684:2004+AC:2009
EN 1992-1-1:2004 and AC:2010, Annex C
8 |Rebar Bars and de-coiled rods, class B or C with f and k according to NDP or NCI
according to EN 1992-1-1/NA; fuk = fic = k * fye (As > 12 %)"
Rebar part 1.4401, 1.4404, 1.4571, 1.4578, 1.4439, 1.4362,
Bars and de-coiled rods class B or C :é:%?gnﬁcdgsg%égoﬁﬁ'1 2014 Corrosion
with fyk and k aCCOl'ding to NDP or NCI acc. to EN 1993-1-4:2006+A1:2015
9 [fischer FRA of EN 1992-1-1:2004+AC:2010

fuk = fik = K - fyc (As > 8 %)
Threaded part: Property class 80
EN I1SO 3506-1:2020

1.4565; 1.4529 acc. to EN 10088-1:2014 Corrosion
resistance class CRC V

acc. to EN 1993-1-4: 2006+A1:2015

fux < 1000 N/mm?; fracture elongation As > 8 %

"} Fracture elongation As > 8 %, for applications without requirements for seismic performance category C1 or C2

fischer injection system FIS EM Plus

Product description part 1
Materials, metric sizes

Annex A6
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Table A7.1: Materials, fractional sizes
Part |Designation Material
1 gﬁﬁé‘;’; Mortar, hardener, filler
Steel Stainless steel R
Steel grade zinc plated (zp, hdg) Corrosion resistance class CRC Ill acc. to
EN 1993-1-4: 2006+A1:2015
ASTM F568M-07, Class 5.8 ASTM F593M-13aet, Alloy Group 2
fux = 500 N/mm?, As > 12 % fracture elongation™; fux = 689 N/mm?, fux, < 5/8 in. (CW1)
zinc pi\aée%szFﬁ 555"4 IZEgl I(§r0ad4eogg:2022 fuc = 586 N/mm?, fu, = 3/4 in. (CW2)
eV, As > 12 % fracture elongation;
i =400 N/mm?, As > 12 % fracture elongation®| ASTM ‘A193/A193M-23, Grade BEM, Class 1
, ASTM F1554-20, Grade 55 e T o o Tracure elongation
2 Fractional £ = 517 N/MM2 As > 12 % fracture elongation™; ASTM A193/A193M-23, Grade B8M, Class 2B

Threaded rod

zinc plated 2 5 uym; EN 1SO 4042:2022
ASTM F1554-20, Grade 105
fux = 862 N/mm?, As > 12 % fracture elongation™;
zinc plated 2 5 pm, EN 1SO 4042:2022
ASTM A193/A193M-23, Grade B7
fuc = 862 N/mm?, As > 12 % fracture elongation™,
zinc plated 2 5 ym, EN ISO 4042:2022

fu = 655 N/mm?, As > 12 % fracture elongation”

ASTM F436/F436M-19
zinc plated = 5 ym, EN ISO 4042:2022

3 |Washer or hot dip galvanised = 40 ym ASTM A240/A240M-23a Type 316
EN ISO 10684:2004+AC:2009
ASTM A563/A563M-23, Grade DH or ASTM F593M-13ae1, Alloy Group 2
ASTM A194/A194M-23, Grade 2H for Threaded rod material:
for Threaded rod material ASTM F593M-13ae1, Alloy Group 2/
ASTM F568M-07, Class 5.8 or
ASTM F1554-20, Grade 36, 55, 105 ASTM A193/A193M-23, Grade 8M
4 |Hexagon nut for Threaded rod material:
ASTM A194/A194M-23, Grade 2H /4 / 7 for ASTM A193/A193M-23, Grade B8M, Class 1
Threaded rod material or
ASTM A193/A193M-23, B7 ASTM A183/A193M-23, Grade B8M, Class 2B
zinc plated = 5 ym, EN ISO 4042:2022
Property class 5.8 Property class 70; EN ISO 3506-1:2020;
5 |fischerRG M I EN ISO 898-1:2013 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362;
zinc plated 2 5 pm, IS0 4042:2022 EN 10088-1:2014
Commercial See Table A7.1, line 2, See Table A7.1, line 2,
standard screw steel zinc plated, stainless steel R
6 |or Threaded EN ISO 4042:2022
rod for
fischer RG M |
fischer filling zinc plated = 5 pm, 1.4401; 1.4404; 1.4578;
7 disc EN ISO 4042:2022 1.4571; 1.4439; 1.4362;
similar to or hot dip galvanised = 40 pm EN 10088-1:2014
DIN 6319-G EN I1SO 10684:2004+AC:2009
ASTM A615/A615M-22 (ASTM A767/A767TM-19)
Grade 40, fuc = 414 N/mm?, fy = 276 N/mm?, As > 12 % fracture elongation™
8 |Reinforcing bar Grade 60, fuc = 621 N/mm?, fyx = 414 N/mm?, As > 12 % fracture elongation”

Grade 75, fux = 689 N/mm?, fye = 517 N/mm?, As > 12 % fracture elongation”

Grade 60, fu = 552 N'mm?, i = 414 N/mm?, As > 12 % fracture elongation™
Grade 80, fu = 689 N/mm?, f, = 552 N/mm?, As > 12 % fracture elongation™

"} Fracture elongation As > 8 %, for applications without requirements for seismic performance category C1 or C2

fischer injection system FIS EM Plus

Product description
Materials, fractional sizes

Annex A7
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Specifications of
Table B1.1:

intended use part 1

Overview use and performance categories

Anchorages subject to

FIS EM Plus with ...

Anchor rod /
Threaded rod

fischer RG M | fischer FRA

Reinforcing bar

Hammer drilling
with standard drill
bit

NP T——

all sizes

Hammer drilling
with hollow drill bit

—i-

Nominal drill bit diameter (do)
12 mm to 35 mm; 7/16" to 1 3/8”

(fischer “FHD", Heller "Duster Expert"; Bosch ,Speed Clean®; Hilti "TE-CD,

TE-YD" DreBo ,D-Plus”, DreBo ,D-Max")

Diamond drilling i all sizes
_ M8 Annexes: Me | Annexes: 98 Annexes: MA12 Annexes:
Metric C1, C3, C4, C3, C4,
sizes | 2 | ca—ce | 0 [C2C4HC7 | 10 | g7 nym | 0oyl o1
Static and quasi M30 ' |M20| C8,C17 $40 M24 '
) . C17 C18 C18
static load, in ANNexes.
uncracked / 3/g" Annexes: 38| C21 022 #3 Annexes:
cracked concrete Fractional C19, C20, y ' C23, C24, 1
sizes |, | coa—ca2s, | 2 C24, 0 1canl cas -
11/8” ' 13/4"| C29-C31, | #10 '
C35 C36
C35
M10 | Annexes: ¢10 | Annexes:
Seismic to | C37,C39, to | C38, C39,
erl'fonlnance o1 [ M30 C40 932 C41
zate o 3/8" | Annexes: #3 Annexes:
gory to | C43,C45, N to | Cd4, C45, N
(only hammer 11/8°  C46 - #10 |  ca7 -
drilling with V12
standard / hollow M16 Annexes;
drill bits) Cc2 C38, C39, -0
M20 | =40
M24
g dry orwet all sizes
concrete
Use all sizes
catego i
gory 12 water f"]";: (not permitted for diamond drilling in combination

with cracked concrete and working life 100 years)

Installation direction

D3 (downward and horizontal and upwards (e.g. overhead) installation)

Installation temperature

Timin = -5 °C 10 Timax = +40 °C

for the standard variaticn of temperature after installation

] Annexes: 1 2N A}

Resistance to fire C48 — C51

Temperature A0 o o {max. short term temperature +40 °C;

range | 40°C10+40°C max. long term temperature +24 °C)

In-service Temperature 40 °C 1o +60 °C (max. short term temperature +60 °C;

temperature range | max. long term temperature +35 °C)

Temperature o o {max. short term temperature +72 °C;

range lll -40°Cto+72°C max. long term temperature +50 °C)

) no performance assessed.

fischer injection system FIS EM Plus

Intended use
Specifications part 1

Annex B1
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Specifications of intended use part 2

Base materials:
Compacted reinforced or unreinforced normal weight concrete without fibres of strength classes C20/25
to C50/60 according to EN 206:2013+A2:2021.

Use conditions (Environmental conditions):
Fastener intended for use in structures subject to dry, internal conditions (all materials).

For all cther conditions according to EN 1993-1-4:2006+A1:2015 corresponding to corrosion resistance
classes to Annex A6 table A6.1 (metric sizes) or Annex A7 table A7.1 (fractional sizes).

Design:
- Fastenings are designed under the responsibility of an engineer experienced in fastenings and concrete
work.

+ Verifiable calculation notes and drawings are to be prepared taking account of the loads to be anchored.
The position of the fastener is indicated on the design drawings (e. g. position of the fastener relative to
reinforcement or to supports, etc.).

Fastenings are designed in accordance with:
EN 1992-4:2018 and TR 082 from June 2023.

Installation:
» Fastener installation is to be carried out by appropriately qualified personnel and under the supervision of
the person responsible for technical matters of the site.

+ Fastening depth should be marked and adhered to installation.

+ Qverhead installation is allowed (necessary equipment see installation instruction).

fischer injection system FIS EM Plus

Intended use Annex B2
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Table B3.1: Installation parameters for metric Anchor rods / Threaded rods

Anchor rods / Threaded rods M8 | M10 | M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30

Nominal drill hole diameter do 10 12|14 |16 | 18 giﬂ 25 | 28 | 30 | 35

Drill hole depth ho ho 2 hes

Effective hef, min 60 | 80 | 70 | 75 | 80 | 90 | 93 | 96 | 108 | 120

embedment depth Ref, max 160 | 200 | 240 | 280 | 320 | 400 | 440 | 480 | 540 | 6800

_ pre-positioned [mm]

Diameter of the S olation dr 9 |12 |14 |16 | 18 | 22 | 24 | 26 | 30 | 33

clearance hole

of the fixture push through o 12 | 14 | 16 | 18 | 20 | 26 | 28 | 30 | 33 | 40
installation

m::rlnn;:rp thickness of concrete Ao her + 30 het + 2do

Maximum installation torque max Tinst| [Nm] | 10 [ 20 | 40 | 50 | 60 | 120 | 135 | 150 | 200 | 300

) Both drill hole diameters can be used.

Anchor rod / Threaded rod

Thread —
yd b [
K O — 1B
Marking
Marking (on random place) anchor rod:
Steel zinc plated PC" 8.8 e or + | Steel hot-dip PC" 8.8 .
High corrosion resistant steel HCR PC" 50 . High corrosion resistant steel HCR PC" 70 -
High corrosion resistant steel HCR PC" 80 { Stainless steel R property class 50 ~
Stainless steel R property class 80 *
Alternatively: Colour coding according to DIN 976-1:2016 VPC = property class
Installation conditions:
df

>

;E —
_ 1IPR
ﬁ Ji = @max Tinst

t., \Setting depth mark

%
/]

Threaded rods, washers and hexagon nuts may also be used if the following requirements are
fulfilled
+ Materials, dimensions and mechanical properties according to Annex A6, Table A6.1.

Inspection certificate 3.1 according to EN 10204:2004, the documents have to be stored.

Setting depth is marked.

Figures not to scale

fischer injection system FIS EM Plus

Intended use Annex B3
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Table B4.1: Installation parameters for fractional Threaded rods

Threaded rods 3/8" 172" 5/8" 314" 7/18" 1" 11/8"
mm 11,1 14,3 191 222 254 28,6 318
Nominal drill hole diameter do [, I : - ' : - ' '
[inch] | 7/16 9/16 3/4 7/8 1 11/8 11/4
Drill hole depth ha ho 2 her
Effective Nef, min 60,0 70,0 79,0 89,0 89,0 102,0 178,0
embedment depth Ref, mex 191,0 | 254,0 | 318,0 | 381,0 | 445,0 | 508,0 572,0
. pre-positicned
Diameter of the installation ds [mm] 8.9 11,9 14,0 16,0 18,0 221 23,9
clearance hole b th h
of the fixture push throug ds 11,9 | 140 | 16,0 | 18,0 | 201 | 259 27,9
installation
mg\%n;:rr thickness of concrete he het + 30 her + 2do
Maximum installation torque max Tinst| [Nm] | 18 | 41 60 | 107 | 136 | 173 | 180
Y Both drill hole diameters can be used.
Threaded rods Thread —
y A 7 1 _ _ _ _ _ 7, |
/ E— - ©%Z4 —8B

Marking

Installation conditions:

>

N

df
;E 0
_ 1IER
ﬁ b @max Tinst
|

t. Setting depth mark
X

Additional requirements for Threaded rods, washers and hexagon nuts:
Materials, dimensions, and mechanical properties according to Annex A7, Table A7.1.
Inspection certificate 3.1 according to EN 10204:2004, the documents shall be stored.
Setting depth is marked.

Figures not to scale

fischer injection system FIS EM Plus
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Table B5.1:

Minimum spacing and minimum edge distance for metric Anchor rods and

metric reinforcing bars

Metric Anchor rods M8 | M10 | M12 | M14 | M16 - M20 | M22 | M24
z']iti:fn':f::;‘;:z't’;?) bars o | 8 |10 | 12 | 14 | 16 | 18 | 20 | 22 | 24
Minimum edge distance
Uncracked / cracked concrete Cmin 40 | 45 | 45 | 45 I 50 | 55 | 55 | 55 ‘ 60

= : [mm] .
Minimum spacing Smin according to Annex B7
Minimum spacing
Uncracked / cracked concrete Sminl -+ g =22 | 45 | 55 | 60 | 65 | 85 | 85 | 95 | 105
Minimum edge distance Cmin according to Annex B7
Required projecting area
Uncracked concrete " [1000[ 8 13 21,5 23 24 38,5 | 38,5 | 39,5 40
Cracked concrete I mm2| 65 | 10 | 165 | 175|185 | 295 | 295 | 30 | 30,5
Anchor rods - - M27 - M30 - - - -
Reinforcing bars (nominal diameter) ¢ | 25 26 - 28 30 32 34 36 40
Minimum edge distance
Uncracked / cracked concrete | g T | 75 | 75 | 80 | 80 | 120 | 120 | 135 | 175
Minimum spacing Smin according to Annex B7
Minimum spacing
Uncracked / cracked concrete Srmin 120 | 120 | 120 | 140 | 140 | 160 | 160 | 160 | 160
Minimum edge distance Cmin [mm] according to Annex B7
Required projecting area
Uncracked concrete B [1000| 47,5 | 47,5 | 475 | 64 64 64 64 64 64
Cracked concrete PEmm?)| 365 | 36,5 (365 | 49 | 49 | 49 | 49 | 49 | 49

Splitting failure for minimum edge distance and spacing in dependence of the effective embedment

depth her.

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different

embedment depths and thicknesses of concrete members the following equation shall be fulfilled:

Asp,req = required projecting area
Asp,t

Aspreq < Aspt

= effective projecting area (according to Annex B7)

fischer injection system FIS EM Plus

Intended use

Minimum spacing and edge distance for Anchor rods and reinforcing bars
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Table B6.1:  Minimum spacing and minimum edge distance for fractional Threaded rods
and reinforcing bars

Fractional Threaded rods 3/8" | 1/2" | 5/8" | 3/4" | 7/8" 1 11/8" -

Fractional Reinforcing bars #3 #4 #5 #6 #7 #8 #9 #10

Minimum edge distance

Uncracked / cracked concrete

Cmin

45 | 45 | 50 | 55 | 60 | 75 | 80 | 120

— : [mm] .
Minimum spacing Smin according to Annex B7
Minimum spacing
Uncracked / cracked concrete P | 60 | 65 | 85 | 105 | 120 | 140 [ 160
Minimum edge distance Crin according to Annex B7
Required projecting area
Uncracked concrete Peres [1000[ 12,5 | 21,0 | 24,5 | 36,0 | 39,5 | 43,5 | 40,5 | 64,5
Cracked concrete imm?] | 95 16,0 | 18,5 | 27,5 | 30,0 | 33,5 | 31,0 | 49,56

Splitting failure for minimum edge distance and spacing in dependence of the effective embedment

depth her.

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different
embedment depths and thicknesses of concrete members the following equation shall be fulfilled:

Aspreq = required projecting area

Aspreq < Aspt

Aspt = effective projecting area (according to Annex B7)

fischer injection system FIS EM Plus

Intended use

Minimum spacing and edge distance for Anchor rods and reinforcing bars
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Table B7.1: Projecting area Asp,t with concrete member thickness h > her+ 1,5 - C
and h 2 hmin

%

: =
1 [P s
! \\\\\?\\ : T
: ] : =l =
1 | 1 £
i : |
" c
Single fastener Asgpt=(3-¢)  (hes+1,5-C) [mm?] ,
- with € 2 Cmin
Group of fastenerwith s>3-¢c | Aspt=(6-C)  (hes+ 1,5 C) [mm?]
Group of fastenerwith s<3-¢ | Apt=(3-c+8) - (het+ 1,5 ¢C) [mm?] | with © 2 Cmin and $ 2 Smin
Table B7.2:  Projecting area Aspt with concrete member thickness
h<her+1,5-cand h 2 hmin
156¢ _ s s E
5 \\\\'\\
1 ! ' =
, ) ‘
L : '
|
[o}
Single anchor Aspt =3 - ¢ - existing h [mm?3] .
- — with ¢ 2 Cmin
Group of fastenerwith s>3 ¢ | Aspt=6 "¢ existingh [mm?]
Group of fastenerwith s<3- ¢ | Aspt=(3-c+8) - existing h [mm?2] | with ¢ 2 Cmin and s = Smin
Edge distance and axial spacing shall be rounded up to at least 5 mm.
Figures not to scale
fischer injection system FIS EM Plus
Intended use Annex B7
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Table B8.1: Installation parameters for metric fischer RG M |

fischer RGM | Thread M8 M10 M12 M16 M20
Diameter of anchor dnom = du 12 15,7 18 22 28
:;l_ommal drill hole do 14 18 20 24 32
iameter
Drill hole depth hao ho 2 her = Ln
Effeftlve embedment depth her 90 90 125 160 500
(hef = L1)
.. . Smin
Minimum spacing and _
minimum edge distance - [mm] 55 65 75 95 125
Cin
Diameter of clearance hole in
the fixture dr 9 12 14 18 22
Minimum thickness A 120 125 165 205 260
of concrete member
Maximum screw-in depth £, max 18 23 26 35 45
Minimum screw-in depth IE min 8 10 12 16 20
Maximum installation torque  max Tinst | [Nm] 10 20 40 80 120
fischerRGM I le
r Marking [ Thri"‘"d

; oA

OLN

L,

Marking: Anchor size e. g.: M10
Stainless steel 2 additional R; e.g.: M10 R
High corrosion resistant steel > additional HCR; e.g.: M10 HCR

Retaining screw or threaded rods (including nut and washer) must comply with the appropriate material and
strength class of Annex A6, Table A6.1.

Installation conditions:

%

4 T
= )
4 © R R R R R K LR AR LR 'Sl max T,
/ inst
A s et tedel +Tedea?: $O25352505 o tetetatatels g

Figures not to scale

fischer injection system FIS EM Plus
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Table B9.1: Installation parameters for fractional fischer RG M |

fischer RGM | Thread 3/8" 12" 5/8" 34"
Diameter of anchor dnom = du [mm 15,7 18 22 28
Nominal drill hole do 18 20 24 32
diameter [inch] 3/4 13/16 1 11/4
Drill hole depth ho ho 2 her = Ly
EffeEtive embedment depth het 90 125 160 200
(het = Ln)

.. . Smin
M!n!mum spacing and - 65 75 95 125
minimum edge distance i

min

Diameter of clearance hole in [mm]
the fixture ds 12 14 18 22
Minimur thickness - 125 165 205 260
of concrete member
Maximum screw-in depth g, max 23 26 356 45
Minimum screw-in depth [ 10 12 16 20
Maximum installation torque  max Tinst | [Nm] 20 40 80 120

fischerRGM |

«— — Thread

Marking
s
= o \</ L L L7 7T

[ L/

H

LH

Marking: Anchor size e. g.: M 3/8
Stainless steel > additional R; e.g.: M 3/8 R

Retaining screw or threaded rods (including nut and washer) must comply with the appropriate material and
strength class of Annex A7, Table A7.1.

Installation conditions:

>

”
/]

Figures not to scale

fischer injection system FIS EM Plus
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of concrete member

Table B10.1: Installation parameters for metric reinforcing bars ")

Nominal diameter of the bar ()] 82 | 109 | 122 | 14 16 18 20 22 24
Nominal drill hole diameter do 10/12[12[14[14[16] 18 | 20 | 25 | 25 | 30 | 30
Drill hole depth ho ho 2 her

Effective het,min [mmi 60 | 60 | 70 | 75 | 80 | 85 90 | 94 98
embedment depth he,max 160 | 200 | 240 | 280 | 320 | 360 | 400 | 440 | 480
Minimum thickness _

of concrete member himin het + 30 hef + 2do

Nominal diameter of the bar ¢ 25 26 28 30 32 34 36 40 -
Nominal drill hole diameter do 30 35 35 40 40 40 45 55 -
Drill hole depth ho ho 2 her

Effective het,min [mmi 100 | 104 | 112 | 120 | 128 | 136 | 144 | 160 -
embedment depth Ref,max 500 | 520 | 560 | 600 | 640 | 680 | 720 | 800 | -
Minimum thickness - het + 2do

) Detailed calculation according to Annex B7.
2} Both drill hole diameters can be used.

Reinforcing bar

=] K&

s The rib height must be within the range: 0,05 - ¢ < hrip < 0,07 - ¢
{¢ = Nominal diameter of the bar, hiiv = rib height)

A A AT A A T T A T A 7 I B ey A A o e A A A A I I e o A A A I i

AnTTHTHIHT I T T (T (T - d  :  ; ;- H HT H i i H i i ik b e

+ The minimum value of related rib area fr,min must fulfil the requirements of EN 1992-1-1:2004+AC:2010

Installation conditions:

7

%
/]

Figures not to scale
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Table B11.1: Installation parameters for fractional reinforcing bars "
Rebar size #3 #4 #5 #6 #7 #8 #9 #10
127 | 159 | 191 | 222 | 286 | 31,8 | 349 | 381

Nominal drill hole diameter do [.mm] ' ' ’ ' . ' - :
[inch]| 1/2 5/8 3/4 7/8 | 11/8 | 11/4 | 13/8 | 11/2

Drill hole depth ho ho 2 het

Effective hef,min 60 70 79 89 89 102 | 114 | 127

embedment depth hetmax | [MM] | 191 | 254 | 318 | 381 | 445 | 508 | 572 | 635

Minimum thickness _

of concrete member himin her + 30 het + 2do

1} Detailed calculation according to Annex B7.

Reinforcing bar

e}:mmmwmmmm

+ Reinforcing bars, acc. to ASTM A615/A615M-22 (ASTM A767/A767M-19).

Z /Z Z Z 7 Z Z

Materials, dimensions, and mechanical properties according to Annex A7, Table A7.1.

Installation conditions:

7

7
o

'IIIIIIIA
i

Setting depth mark

Figures not to scale
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Table B12.1:

Installation parameters for metric fischer FRA

Marking frontal e.g.:

<X FRA (for stainless steel R)

<<=X FRA HCR {for high corrosion resistant steel HCR)

fischer FRA Thread M121 M16 M20 M24
Nominal diameter of the bar (] 12 16 20 25
Nominal drill hole diameter do 14 | 16 20 25 30
Drill hole depth hg hef + le = Rnom
. hef,min 70 80 90 96
Effective embedment depth
et max 140 220 300 380
Distance concrete surface to
- le 100
welded joint
.. . Smin [mm]
M!n!mum spacing and - 55 85 85 105
minimum edge distance _
Cmin
re-positicned
Diameter of P anFr;horage <dr 14 18 22 26
clearance hole
in the fixture ~ Pushthrough dr 18 22 26 32
anchorage
Minimum thickness 4
of concrete member imin ho+ 30 ho + 2do
Maximum installation torque  max Tinst| [Nm] 40 60 120 150
) Both drill hole diameters can be used.
fischer FRA
Thread —
VA A LA LA e AL AL LA _ 1
GEWW I
Marking

Installation conditions:

7

I

SwW

@max Tinst

Setting depth mark

Figures not to scale
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Table B13.1: Parameters of the cleaning brush BS / BSB (steel brush with steel bristles)
The size of the cleaning brush refers to the drill hole diameter.
Nominal drill [mm)]| 10 | 12 [ 14 | 16 | 18 | 20 | 24 | 25 | 28 | 30 | 32 | 35 | 40 | 45 | 55
hole do
diameter linch]| - |7/16| 1/2 | 5/8 | 3/4 13/16 1 11/8| 114 |13/8|/11/2] - -
Steel brush
iameter gs 9 |[mmlf 11 | 14 | 16 20 25 | 26 | 27 | 30 40 - - -
Steel brush
diameter do [[mm]| - - - - - - - - - 42 | 47 | 58
BSB
Table B13.2: Conditions for use static mixer without an extension tube
Nominal [mm]| 10 | 12 | 14 | 16 | 18 [ 20 | 24 | 25 | 28 | 30 | 32 | 35 | 40 | 45 | 55
drill hole do
diameter linch]| — |7/16| 1/2 | 5/8 | 3/4 [13/16 1 11/8| 11/4 [1381172] - | -
FIS < - < K < K <
Drill hole MR pius |[MM]| <90 [ 1205 140F 150k 160 190 <210
depth ho FIS
by using umr  |fmm] - < 90K 160K 180K 190| <220 <250
Table B13.3: Maximum processing time of the mortar and minimum curing time
(During the curing time of the mortar the concrete temperature may not fall
below the listed minimum temperature)
Temperature at Maximum processing time Minimum curing time
anchoring base t
[QC] work tcure
5 to 02 240 min 200 h
> 0to 52 150 min 90 h
> 5 to 10 120 min 40 h
>10 to 20 30 min 18 h
>20 to 30 14 min 10 h
>30 to 40 7 min 5h
" In wet concrete or water filled holes the curing times must be doubled.
2 Minimal cartridge temperature +5 °C.
fischer injection system FIS EM Plus
Intended use Annex B13
Cleamng bru_sh (steel brysh)_ Appendix 22 / 77
Processing time and curing time




Installation instructions part 1

Drilling and cleaning the hole (hammer drilling with standard drill bit)

Drill the hole.
1 Nominal drill hole diameter do and drill hole depth ho
see Tables B3.1, B4.1, B8.1, B9.1, B10.1, B11.1, B12.1.
Cleaning the drill hole:
2 Blow out the drill hole twice, with oil free
compressed air (p 2 6 bar).
3 Brush the drill hole twice. For drill hole diameter = 30 mm use a power drill.
For deep holes use an extension. Corresponding brushes see Table B13.1.
Cleaning the drill hole: e
4 Blow out the drill hole twice, with oil free
compressed air (p = 6 bar).
Go to step 6

Drilling and cleaning the hole (hammer drilling with hollow drill bit)

Check a suitable hollow drill (see Table B1.1)
for correct operation of the dust extraction.

Use a suitable dust extraction system, e. g.
fischer FVC 35 M or a comparable dust extraction system
with equivalent performance data.

2 Drill the hole with hollow drill bit. The dust extraction system has to extract the
drill dust nonstop during the drilling process and must be adjusted to
maximum power. Nominal drill hole diameter do and drill hole depth he
see Tables B3.1, B4.1, B8.1, B9.1, B10.1, B11.1, B12.1.

Go to step 6

fischer injection system FIS EM Plus

Intended use
Installation instructions part 1
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Installation instructions part 2

Drilling and cleaning the hole (wet drilling with diamond drill bit)

Drill the hole. e
Drill hole diameterdoand | | ® =
1 nominal drill hole depth he .:J—"f;‘ Break the drill core
see Tables B3.1, B4.1, ® and remove it
B8.1, B9.1, B10.1, B11.1, e 4 )
B12.1. 2
2 Flush the drill hole with clean water until it flows clear
3 Blow out the drill hole twice, using oil-free compressed air (p > 6 bar)
4 Brush the drill hole twice using a power drill.
Corresponding brushes see Table B13.1
5 Blow out the drill hole twice, using oil-free compressed air (p > 6 bar)

Preparing the cartridge

‘@ e=m"==| Remove the sealing cap
6 - ——  Screw on the static mixer
i c| mp B (the spiral in the static mixer must be clearly visible)

Place the cartridge into the dispenser.

Extrude approximately 10 cm of material out until
the resin is evenly grey in colour. Do not use
mortar that is not uniformly grey.

fischer injection system FIS EM Plus

Intended use
Installation instructions part 2
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Installation instructions part 3
Injection of the mortar

Q.
A

9 The conditions for mortar
Fill approximately 2/3 of the drill injection without extension tube | For overhead installation, deep
hole with mortar. Always begin can be found in Table B13.2 holes (ho > 250 mm) or drill hole
from the bottom of the hole and For deeper drill holes, than those | diameter (do = 30 mm/ 1 1/8")
avoid bubbles. mentioned in Table B13.2, use a | use an injection-adapter.

suitable extension tube.

Installation of Anchor rods, threaded rods or fischer internal threaded anchors RG M |

Only use clean and oil-free metal parts.

Mark the setting depth of the metal parts. Push the
anchor rod, threaded rod or fischer RG M | anchor
down to the bottom of the hole, turning it slightly
while doing so.

After inserting the metal part, excess mortar must
be emerged around the anchor element. If not, pull
out the metal part immediately and reinject mortar.

10

=i (
=i

O . For overhead installations support the
metal part with wedges (e.g., fischer

For push
| through

g : installation fill
centering wedges) or fischer thiaarnular s
overhead clips. : gap

with mortar.

Mounting the
fixture

max Tinst SEE
Tables

B3.1, B4.1,
B8.1 and B9.1.

Wait for the specified curing time teure
see Table B13.3.

11 12

After the minimum curing time is reached, the gap between metal part and
fixture (annular clearance) may be filled with mortar via the fischer filling disc.
Compressive strength 2 50 N/mm? (e.g., fischer injection mortars

FIS EM Plus, FIS HB, FIS SB, FIS V Plus)

ATTENTION: Using fischer filling disc reduces trx (usable length of the
anchor).

ill'ail\lll.lll.lillllmlhl.l\lllm'.lllllllllllli« .mm

ETTEERTRRT IR ANT PR L

Option

fischer injection system FIS EM Plus

Intended use Annex B16
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Installation instructions part 4
Installation reinforcing bars and fischer FRA

Only use clean and oil-free reinforcing bars or fischer FRA. Mark the setting

depth. Turn while using force to push the reinforcement bar or the fischer FRA
into the filled hole up to the setting depth mark.

10
When the setting depth mark is reached, excess mortar must be emerged
from the mouth of the drill hole. If not, pull out the anchor element immediately
BN & and reinject mortar.
AR o N
HaVaFNL
. i : Mocunting the fixture
1 Wait for the specified curing 12 IS T

time toure Se€ Table B13.3. see Table B12.1.

fischer injection system FIS EM Plus

Intended use
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Table C1.1:

Characteristic resistance to steel failure under tension / shear loading of
metric Anchor rods / Threaded rods

Anchor rod / Threaded rod | m8 | m10 |[m12|M14 |M16 | M20 | M22 [M24 | M27 | M30
Characteristic resistance to steel failure under tension loading®
. @ , 48] 14,6(13,2)|23,2(21,4)] 33,7 | 46,0 | 62,8 | 98,0 [121,2]141,2] 183,6 | 2244
:""',L; < Steel zinc plated c_mu 5.8 18,3(16,6)|29,0(26,8) 42,1 | 57,5 | 78,5 |122,5|151,5|176,5| 229,5 | 280,5
;g § %ﬁ [KN] 29,2(26,5)|46,4(42,8)| 67,4 | 92,0 |125,6(196,0(242,4(282,4| 367,2 | 448,8
S S Stainless steel R | 2 50| 18,3 290 |42,1]575][785][122,5(151,5/176,5/ 229,5 | 280,5
5a ancf high corrosion 3 70| 256 406 |[59,0|80,5(109,9(171,5|212,1(247,1|321,3 | 392,7
= resistant steel HCR 80 29,2 464 | 67,4920 |1256(196,0(242 4(282,4| 367,2 | 4488
Partial factors "
_ . 48 1,50
g Steelzincplated | g 5.8 1,50
8= >, 8.8] ] 1,50
8 = Stainless steel R E_ 50| 2,86
&  and high corrosion DEj 70 1,87 / fischer HCR: 1,50
resistant steel HCR 80 1,60
Characteristic resistance to steel failure under shear loading®
without lever arm
5 © , 48] 8,7(7,9) [13,9(12,8)[ 20,2276 [ 37,6 58,8727 84,7 ] 110,1| 1346
@gﬁ“ Steel zinc plated éﬂ 10,9(9,9) [17,4(16,0)| 25,2 | 34,5 | 47,1 [ 73,5 | 90,9 [105,9| 137,7 | 168,3
g3 288 _— 14,6(13,2)|23,2(21,4)| 33,7 | 46,0 | 62,8 | 98,0 [121,2[141,2| 183,6 | 224 4
D § Stainless steel R | § 50 9,1 145 [21,0]287[392[61,2]|757|882]114,7] 140,2
(-C_)-g anci high corrosion E 70| 12,8 20,3 29,5|40,2 | 54,9 | 85,7 (106,0|123,5| 160,6 | 196,3
= resistant steel HCR 80 14,6 232 |33,7|46,0|6238[98,0(121,2(141,2) 183,6 | 224,4
Ductility factor k7| [-] 1,0
with lever arm
[ - 4.8 14,9(12,9)|29,9(26,5)| 52,3 | 83,5 |132,9|259,6|357,1(448,8| 665,7 | 899,5
S Steelzincplated | § 5.8] 18,7(16,1)[37,3(33,2)| 65,4 |104,4/166,2[324,6(446 ,4|561,0] 832,2 [ 11244
&g %ﬁ[Nm] 29,9(25,9)|59,8(53,1)|104,6/167,0(265,9|519,3|714,2(897,6(/1331,5[ 1799,0
(}_:"; é Stainless steel R | 8 50| 18,7 37,3 | 65,4 [104,4/166,2/324,6(446 4|561,0| 832,2 | 1124,4
‘2 and high corrosion | € 70 26,2 52,3 91,5 |146,1|232,6|454,4|624 9|785,4|1165,0( 1574,1
9 resistant steel HCR | & Tgg] 29,9 508 |104,6|167,0/265,9|519,3|714,2|897,6/1331,5] 1799,0
Partial factors "
~ » 48 1,25
g Steel zinc plated ‘—3 5.8 1,25
g > > 8.8] 4 1,25
2 = Stainless steel R § 50| 2,38
& and high corrosion E 70 1,56 / fischer HCR: 1,252
resistant steel HCR 80 1,33

") In absence of other national regulations.
2) Only admissible for high corrosion resist. steel HCR, with fy/fuc 2 0,8 and As >12 % (e.g. Anchor rods).
% Values in brackets are valid for undersized threaded rods with smaller stress area As for hot dip galvanised

Threaded rods according to EN 1SO 10684:2004+AC:2009.

fischer injection system FIS EM Plus

Performance
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Table C2.1:

Characteristic resistance to steel failure under tension / shear loading of
metric fischer RG M |

fischer RG M | |RGMI | Screw | | M8 | m10 | M12 | m16 | M20
Characteristic resistance to steel failure under tension loading
Property 58 5.8 18,3 | 29,0 | 42,1 78,3 | 1224
Characteristic class ‘ 8.8 29,2 | 464 | 67,4 | 106,7 | 180,2
resistance with  Nrx, R-70 / commercial| [kN]
screw ° Property R-70/ standard 256 | 406 | 59,0 | 1096 | 171,3
class HCR-70
HCR-70 256 | 406 | 59,0 | 1096 | 171,3
Partial factors”
Property 5.8 5.8 1,50
class ‘ 8.8 1,50
Partial factors ~ ymsn R-70/ commercial | [-]
Property R-70/ standard 1,87
class HCR-70
HCR-70 1,50
Characteristic resistance to steel failure under shear loading
Without lever arm
Property 5.8 5.8 10,9 174 | 252 | 471 73,5
Characteristic class ‘ 8.8 146 | 232 | 33,7 | 628 | 98,0
resistance with  V°rks R-70 / commercial| [kN]
screw Property R-70/ g 128 | 203 | 29,5 | 549 85,7
class HCR-70
HCR-70 12,8 | 20,3 | 29,5 | 549 | 857
Ductility factor k7 [-] 1,0
With lever arm
Property - 5.8 18,7 | 37,3 | 654 | 1662 | 3246
Characteristic class ‘ 8.8 29,9 59,8 | 1046 | 265,9 | 519,3
resistance with ~ M%%us R-70 / commercial | [Nm]
SEEW plroperty HRC_;OT/O standard 262 | 523 | 91,5 | 2326 | 4544
class -
HCR-70 26,2 52,3 | 91,6 | 232,6 | 4544
Partial factors?
Property 58 5.8 1,28
class ' 8.8 1,25
Partial factors ~ ywsyv R-70 / commercial| [-]
Property R-70/ standard 1,56
class HCR-70
HCR-70 1,25
" In absence of other national regulations.
fischer injection system FIS EM Plus
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Table C3.1:  Characteristic resistance to steel failure under tension / shear loading of
metric reinforcing bars

Nominal diameter of the bar | 8 | 10 | 12 | 14 | 16 | 20 | 25 | 28
Characteristic resistance to steel failure under tension loading
Characteristic resistance NRks |[kN]| As -+ fuch

Characteristic resistance to steel failure under shear loading

Without lever arm

Characteristic resistance VO%ks | [kN] ke? - As - fuk!)
Ductility factor k7 [-] 1,0
With lever arm

Characteristic resistance MORk s [Nm]| 1,2 - We - fux®

" fu respectively shall be taken from the specifications of the reinforcing bar.
2 In accordance with EN 1992-4:2018 section 7.2.2.3.1:
ke = 0,6 forfasteners made of carbon steel with fux < 500 N/mm?,
=0,5 forfasteners made of carbon steel with 500 N/mm? < fux £ 1000 N/mm?,
= 0,5 for fasteners made of stainless steel.

Table C3.2:  Characteristic restistance to steel failure under tension / shear loading of
metric fischer FRA

fischer FRA | m12 | wme | M2 | m24
Characteristic resistance to steel failure under tension loading

Characteristic resistance Nres |[KN]| 62,1 | 1105 | 1727 | 2630
Partial factor”

Partial factor yusn | [ | 1,40

Characteristic resistance to steel failure under shear loading

Without lever arm

Characteristic resistance Vs |[kN] 83,7 | 62,8 [ 98,0 | 1412
Ductility factor k7 [-] 1,0

With lever arm

Characteristic resistance Morcs [[Nm]] 1048 | 2663 | 5192 | 8980
Partial factor”

Partial factor sy | [ | 1,25

" In absence of other national regulations.
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Table C4.1: Characteristic resistance for concrete failure under
tension / shear loading (metric size)

Size | All sizes

Tension loading

Installation factor Yinst | [-] | See annex C5 to C16, C40 and C41
Factors for the compressive strength of concrete > C20/25
_ Lasad 1,02
Increasing factor \Jic for _ G307 1,04
cracked or uncracked C35/45 w | 1 1,06
concrete C40/50 1,07
TRk (X,Y) = '\!Jc TRk (C20/25) C45/55 1}08
C50/60 1,09
Splitting failure
h/he22,0 1,0 her
Edge distance 2,0>h/het>1,3 Corsp [FAFA] 4,6 het-1,8h
h/hes1,3 2,26 her
Spacing Scr,sp 2 Corsp
Concrete cone failure
Uncracked concrete Kucr,N 11,0
Cracked concrete Kor,N M 7.7
Edge distance Cor,N 1,5 her
: [mm]
Spacing Ser N 2 CarN
Factors for sustained tension loading
Temperature range 24°C/40°C 35°C/60°C 50°C/72°C
Factor UWPss 0,77 0,60 0,48
Factor Y/sus 100 0,77 0,60 0,71
Shear loading
Installation factor Yinst | [-] | 1,0
Concrete pry-out failure
Factor for pry-out failure ks | [-] | 2,0

Concrete edge failure

Effective length of fastener for
shear loading

k| [mmi for dnom < 24 mm: min (her; 12 dnom)

for dnom > 24 mm: min (her; max (8 dnom; 300 mm))

Effective diameter of the fastener dnom

Size M8 [ M10 | M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30
Anchor rods and
Threaded rods dnom 8 10 12 14 16 | 20 | 22 | 24 | 27 | 30
fischer RG M | dnom [parm] 12 | 15,7 | 18 - 22 | 28 - -0 -0 -0
fischer FRA dnom - -1 12 -1 16 | 20 - 25 - -
Size (nominal diameter of the bar) ¢ |[8(10]|12(14|16|18|20|22(24|25(26|28|30|32|34|36|40
Reinforcing bar dnom |[[mm]| 8 |10(12(14(16|18|20|22|24(25|26|28|30|32|34 (36|40
" Anchor type not part of the assessment.
fischer injection system FIS EM Plus
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Table C5.1:

Characteristic resistance to combined pull-out and concrete failure for
metric Anchor rods and Threaded rods in hammer or diamond drilled holes;
uncracked or cracked concrete; working life 50 years

Anchor rod / Threaded rod

| M8" | M10 | M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30

Combined pull-out and concrete cone

failure

Calculation diameter d

mm] | 8 | 10 | 12 | 14 | 16 | 20 | 22 | 24 | 27 | 30

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Threaded rods; working life 50 years

Characteristic resistance to combined pull-out and concrete failure for Anchor rods and

Appendix 31/ 77

Tem- I: 24°C/40°C 208 (19,7188 | 18,1 [ 176 | 16,7 | 16,3 | 16,0 | 155 | 15,1
perature ll: 35°C/60°C Tryuer |[N/mm?| 180 | 18,0 | 18,0 17,0 | 17,0 | 16,0 | 150 | 150 | 150 | 14,0
range Ill: 50°C/72°C 18,0 | 170 | 17,0 16,0 | 16,0 [ 150 | 140 | 140 | 140 | 13,0
[Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 20,8 1197|188 | 179|169 | 153 | 144 | 138 | 13,2 | 12,3
perature Il 35°C/60°C  Trkucr [N/mm?] | 16,0 | 16,0 | 150 | 130|130 11,0[11,0[ 100|100 | 9,0
range lll: 50°C/72°C 15,0 | 140 | 1401130120 (11,0 100] 10,0 | 90 | 9,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete _ 1,0
Water filled hole Mot [ 14
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 16,0 | 150 | 135|128 | 124 (116 | 11,3109 | 105 | 10,3
perature ll: 35°C/60°C Tryuer |[N/mm?| 16,0 | 150 | 13,0| 120|120 [100 | 100|100 90 | 9,0
range Ill: 50°C/72°C 150|140 120110 11,0(10,0| 90 | 90 | 80 | 8,0
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 16,0 | 168 | 155|143 | 13,6 [ 120 | 115] 10,9 [ 10,3 | 9,9
perature [l 35°C/60°C  Trkuer [N/mm?] | 16,0 | 15,0 | 13,0 | 12,0 | 12,0 | 10,0 [ 10,0 [ 10,0 | 90 | 9,0
range Ill: 50°C/72°C 1501|140 | 120|110 | 110 10,0 | 90 | 90 | 80 | 8,0
Installation factors; Diamond-drilling
Dry or wet concrete ‘ 1,0
Water filled hole e [ 14
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
|Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I 24°C/40°C 77 | 90 |101 [ 85 | 95 |1 85 | 85 | 85 | 85 | 85
perature ll: 35°C/60°C  Tgrke |[N'MM?| 7,7 | 90 [ 101 )| 85 | 95 |85 | 85 | 85 | 85 | 85
range Ill: 50°C/72°C 72 | 85| 95 [ 85 | 89 | 85 | 85|85 | 85 | 85
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I 24°C/40°C 66 | 77 | 87 | 70 | 77 [ 60 | 60 | 60 | 60 | 6,0
perature ll: 35°C/60°C  Tgrker [NNmm?]| 66 | 77 | 87 | 70 | 77 | 60 | 60 | 60 | 6,0 | 6,0
range lll: 50°C/72°C 6,2 | 73 | 8,1 70 | 73 | 60 | 60 | 60 | 6,0 | 6,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole vt [ 1.2 | 1,4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 70|70 | 70 | 70 | 60 | 60 | 70 | 70 | 70 | 7,0
perature ll: 35°C/60°C  Trke |[N/mm?| 70 | 70 | 70 | 70 | 60 [ 60 | 70 |70 | 70 [ 70
range Ill: 50°C/72°C 70/70 ]| 7070|6060 | 70|70 70170
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 60 | 756 | 75| 70 | 60 [ 6,0 | 60 | 6,0 | 6,0 | 6,0
perature ll: 35°C/60°C  Tgrker |[NNMM?| 60 | 75 | 75 | 70 | 60 |60 | 60| 60 | 60 | 60
range ll: 50°C/72°C 60 | 70 | 70| 70 | 60 | 6,0 | 60 | 6,0 | 6,0 | 6,0
Installation factors; Diamond-drilling
Dry or wet concrete ‘ 1,0
Water filled hole yest H 1,2 | 14

" Not allowed for hollow drill bit.
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Table C6.1:  Characteristic resistance to combined pull-out and concrete failure for
metric Anchor rods and Threaded rods in hammer or diamond drilled holes;
uncracked or cracked concrete; working life 100 years

Anchor rod / Threaded rod

| M8" | M10 | M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30

Combined pull-out and concrete cone failure

Calculation diameter d | (mm | 8 | 10| 12 ] 14 | 16 | 20 [ 22 [ 24 | 27 | 30

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Threaded rods in hammer or diamond drilled holes; working life 100 years

Tem- I: 24°C/40°C 17,1 (16,1 [ 154 | 149 [ 144 | 13,7 | 13,4 | 131 [ 127 | 124
perature _ Il: 35°C/60°C  Treioouer | [NNMm?]| 13,5 | 135 | 135 | 12,8 | 128 | 12,0 | 11,3 [ 11,3 [ 11,3 | 10,5
range ll; 50°C/72°C 99 [102(102 104|104 | 98 | 91 | 91 [ 91 | 85
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 17,1162 | 154 | 147 (139|125 |118 | 11,3 | 10,8 | 10,1
perature _Il: 35°C/60°C  Treioouer | [NfMmM? (12,0 120113 [ 98 | 98 | 83 [ 83 [ 75 | 75 | 68
range ll: 50°C/72°C 83 | 84 | 84 |85 | 78 |72 65|65 ([59]59
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole L [ 1,4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 120 (123|116 11,1105 (101 ]| 95 | 93 [ 89 | 88
perature _ Il: 35°C/60°C  Tretoouer | [N/MmM? (12,0 1113 98 | 90 | 90 | 75 | 75 [ 75 | 68 | 68
range ll; 50°C/72°C 83 |84 | 72 | 72 |72 | 65|59 |59 (52|52
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 120 (138|127 | 11,7112 |100]| 94 | 89 [ 84 | 8,1
perature _ Il: 35°C/60°C  Tryetooue | [N/MmM? (12,0 1113 98 | 90 | 90 | 75 | 75 | 75 | 68 | 68
range ll: 50°C/72°C 83 [ 84 | 72 | 72 |72 | 65|59 |59 (5252
Installation factors
Dry or wet concrete 1,0
Water filled hole e [ 1.4
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 57 |70 | 76 | 74 | 72 | 69 | 68 | 67 [ 65 | 63
perature _ Il: 35°C/60°C Treio0er |[NfMmM?|( 57 | 70 | 76 | 74 | 72 | 69 | 68 [ 67 | 65 | 63
range ll: 50°C/72°C 54 | 66 | 72 | 70 | 68 | 64 | 64 | 63 [ 6,1 | 60
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 49 | 60 | 65 | 6,1 59 | 49 | 48 | 47 | 46 | 44
perature _ Il: 35°C/60°C Treiooer |[N/MmM?| 49 | 60 | 65 | 6,1 59 | 49 | 48 | 47 | 46 | 44
range ll: 50°C/72°C 46 | 57 | 61 | 57 | 55|45 | 45| 44 | 43 | 43
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole Yinet [ 1,2 | 1.4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 42 | 60 | 56 | 46 | 39 | 39 | 46 | 46 | 46 | 456
perature _ Il: 35°C/60°C  Treiooe |[N/MmM?]| 4,2 | 6,0 | 56 | 46 | 39 | 39 | 46 | 46 | 46 | 46
range . 50°C/72°C 42 | 60 | 56 | 46 | 39 | 39 | 46 | 46 | 46 | 456
Installation factors
Dry or wet concrete vest | [ | 1,0

) Not allowed for hollow drill bit.
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metric fischer RG M | in hammer or diamond drilled holes;
uncracked or cracked concrete; working life 50 years

Table C7.1:  Characteristic resistance to combined pull-out and concrete failure for

working life 50 years

fischer RG M | | M8 | w10 [ MmM12 | M16 | M20
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 12 | 157 | 18 | 22 | 28
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 18,8 17,6 17,0 16,2 15,3
perature ll: 35°C/60°C Trewer | IN/MM?] 15,0 14,0 14,0 13,0 12,0
range lll: 50°C/72°C 14,0 13,0 13,0 12,0 11,0
[Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 18,8 16,9 15,8 14,3 12,8
perature . 35°C/60°C Trewor | [NFMmM?] 14,0 12,0 12,0 11,0 10,0
range lll: 50°C/72°C 13,0 12,0 11,0 10,0 9,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole b [l 1,4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 13,3 12,3 11,9 11,2 10,4
perature |l: 35°C/60°C Trewer | [N/MmM?] 13,0 12,0 11,0 10,0 9,0
range . 50°C/72°C 12,0 11,0 10,0 9,0 8,0
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 15,1 13,6 12,6 11,4 10,2
perature 1l: 35°C/60°C Trewer | N/MM?] 13,0 12,0 11,0 10,0 9,0
range lll: 50°C/72°C 12,0 11,0 10,0 9,0 8,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole Yine ] 1.4
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 7,0 6,0 6,0 7,0 7,0
perature 1. 35°C/60°C Treer | [NFMmM?] 7,0 6,0 6,0 7,0 7,0
range lll: 50°C/72°C 7,0 6,0 6,0 7,0 7,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- [: 24°C/40°C 7,0 6,5 6,0 6,0 6,0
perature . 35°C/60°C Treer | IN/fMm?] 7,0 6,5 6,0 6,0 6,0
range Ill: 50°C/72°C 7,0 6,0 6,0 6,0 6,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole Yinst -] 12 ] 1,4
|Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 7,0 6,0 6,0 7,0 7,0
perature 1. 35°C/60°C Treor | [N/MmM?] 7,0 6,0 6,0 7,0 7,0
range lll: 50°C/72°C 7,0 6,0 6,0 7,0 7,0
Diamond-drilling (water filled hole)
Tem- [: 24°C/40°C 7,0 6,5 6,0 6,0 6,0
perature Il: 35°C/60°C Treer | [N/MM?] 7,0 6,5 6,0 6,0 6,0
range Il 50°C/72°C 7,0 6,0 6,0 6,0 6,0
Installation factors; Diamond-drilling
Dry or wet concrete ‘ 1,0
Water filled hole yinst -l 1,2 ] 1.4
fischer injection system FIS EM Plus
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Table C8.1:

metric fischer RG M | in hammer or diamond drilled holes;
uncracked or cracked concrete; working life 100 years

Characteristic resistance to combined pull-out and concrete failure for

working life 100 years

fischer RG M | | M8 | M0 | M2 | M6 | M20
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 12 | 157 | 18 | 22 | 28
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I 24°C/40°C 15,4 14 .4 14,0 13,3 12,6
perature Il 35°C/60°C  Treioouer | [IN/MmM?] 11,3 10,5 10,5 9,8 9,0
range Il 50°C/72°C - 7.7 7.8 7.8 7.8 7.2
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I 24°C/40°C 15,4 13,9 13,0 11,7 10,5
perature Il: 35°C/60°C  Tgyioouer | [IN/MmM?] 10,5 9,0 9,0 8,3 75
range lll: 50°C/72°C 7,2 7.2 6,6 6,5 59
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole nek [ 14
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 10,9 10,1 9.8 9,2 8,6
perature Il: 35°C/60°C  Tgyio0uer | [N/MM?] 9,8 9,0 8,3 ;5 6,8
range lll: 50°C/72°C 6,6 6,6 6,0 5,9 5,2
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 12,5 11,2 10,3 93 8,4
perature Il: 35°C/60°C  Tgyio0uer | [N/MM?] 9,8 9,0 8,3 7,5 6,8
range Ill: 50°C/72°C 6,6 6,6 6,0 5.9 52
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole finst ¥ 14
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- . 24°C/40°C 4,2 5,1 4.8 4.6 4.6
perature Il: 35°C/60°C Triciooer | [N/Mm?] 4,2 51 48 46 4.6
range lll: 50°C/72°C ' 4,2 5,1 4.8 46 4.6
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 4,2 55 4.8 3,9 3,9
perature Il: 35°C/60°C Treiooer | [N/Mm?] 4,2 55 4.8 3,9 39
range Ill: 50°C/72°C 4,2 5,1 4.8 3,9 3,9
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole s H 1,2 [ 1,4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 4,2 51 4.8 46 4.6
perature Il: 35°C/60°C Tre1o0er | [IN/MM?] 4,2 5,1 4.8 46 4.6
range Ill. 50°C/72°C 4,2 5,1 4.8 46 4,6
Installation factors; Diamond-drilling
Dry or wet concrete vt | [ | 1,0
fischer injection system FIS EM Plus
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Table C9.1:  Characteristic resistance to combined pull-out and concrete failure for
metric reinforcing bars in hammer or diamond drilled holes;
uncracked concrete; working life 50 years

Nominal diameter of the bar o | 8" | 10 [ 12 | 14 | 16 | 18 | 20 | 22 | 24
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 8 [ 10 [ 12 | 14 | 16 | 18 [ 20 | 22 | 24

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 16,0 | 16,8 | 16,1 | 155 | 150 | 146 | 142 | 140 | 13,6
perature [l: 35°C/60°C  Tgreuer |[N/mm? | 16,0 | 15,0 | 15,0 | 140 | 140 | 130 | 13,0 | 13,0 | 12,0
range lll: 50°C/72°C 15,0 | 140 | 140 | 13,0 | 13,0 | 120 | 120 | 120 | 12,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 16,0 | 16,8 | 16,1 | 149 | 144 | 134 | 13,0 | 121 | 11,8
perature II: 35°C/60°C  Treuer |[N/Mm?| 16,0 | 16,0 | 14,0 | 13,0 | 120 | 120 | 11,0 | 11,0 | 10,0
range lll: 50°C/72°C 15,0 | 140 | 13,0 | 12,0 | 12,0 | 11,0 | 11,0 | 10,0 | 10,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete 1,0

Water filled hole yest | 14

Diamond-drilling (dry or wet concrete as well as water filled hole)

Tem- I: 24°C/40°C 16,0 | 150 | 13,0 | 12,0 | 120 | 11,0 | 10,0 | 10,0 | 10,0
perature ll: 35°C/60°C  Tgryuer |[N/mm?]| 16,0 | 15,0 | 13,0 | 120 | 120 | 110 | 10,0 | 10,0 | 10,0
range lll: 50°C/72°C 15,0 | 140 | 12,0 | 11,0 | 11,0 | 10,0 | 10,0 | 9,0 9,0
Installation factors; Diamond-drilling

Dry or wet concrete 1,0

Water filled hole tost | [ 14

Nominal diameter of the bar ¢ 25 | 26 | 28 [ 30" [ 32" [ 34V | 36" | 40"
Combined pull-out and concrete cone failure

Calculation diameter d | [mm] | 25 | 26 | 28 | 30 | 32 | 34 | 36 | 40

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 13,5 13,3 13,1 12,9 12,7 12,5 12,4 12,1
perature [I: 35°C/60°C  Tryuer | [N/Mm?| 12,0 12,0 12,0 12,0 12,0 11,0 11,0 11,0
range lll: 50°C/72°C 11,0 11,0 11,0 11,0 11,0 11,0 10,0 10,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 11,5 11,4 10,6 10,5 10,3 9,0 8,0 8,0
perature [I: 35°C/60°C  Tryuer | [N/Mm?| 10,0 10,0 10,0 9,0 9,0 9,0 8,0 8,0
range lll: 50°C/72°C 9,0 9,0 9,0 9,0 8,0 8,0 8,0 8,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete 1,0

Water filled hole Yinst [l 14

Diamond-drilling (dry or wet concrete as well as water filled hole)

Tem- I: 24°C/40°C 9,0 9,0 9,0 9,0 8,0 8,0 8,0 7,0
perature [I: 35°C/60°C Truwer |[N/Mm?| 9,0 9,0 9,0 9,0 8,0 8,0 8,0 7,0
range lll: 50°C/72°C 9,0 8,0 8,0 8,0 8,0 7,0 7,0 7,0
Installation factors; Diamond-drilling

Dry or wet concrete 1,0

Water filled hole Hins [ 1,4

" Not allowed for hollow drill bit.
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Table C10.1: Characteristic resistance to combined pull-out and concrete failure for

metric reinforcing bars in hammer or diamond drilled holes;
cracked concrete; working life 50 years part 1

Nominal diameter of the bar (0] 8" 10 12 14 16 18 20 22 24
Combined pull-out and concrete cone failure
Calculation diameter d | [mml [ 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 70 ( 70 | 80 | 80 | 80 | 80 | 80 | 80 | 8,0
perature  Il: 35°C/60°C Treer |[N/mm?]| 70 | 70 | 80 | 80 | 80 | 80 | 80 | 80 | 80
range ll: 50°C/72°C 70 ( 70 | 80 | 80 | 80 | 80 | 80 | 80 | 8,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 6,0 7.0 6,5 6,5 6,5 6,0 6,0 6,0 6,0
perature  Il: 35°C/60°C Tre |[N/mm?]| 60 | 75 | 65 | 65 | 65 | 60 | 6,0 | 6,0 | 6,0
range ll: 50°C/72°C 60 | 656 | 65 | 60 | 60 | 60 | 80 | 6,0 | 6,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole L H 12 1.4
Diamond-drilling (dry or wet concrete)
Tirii- I: 24°C/40°C 70|70 | 70 | 70 | 60 | 60 | 60 | 70 | 7,0
perature  Il: 35°C/60°C Tgye |[N/Mm?( 70 | 70 | 70 | 70 | 60 | 60 | 60 | 70 | 7,0
range l: 50°C/72°C 70| 70| 70| 70 | 60 | 60 | 60 | 70 | 7,0
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 6,0 7,5 6,5 6,5 6,5 6,0 6,0 6,0 6,0
perature  Il: 35°C/60°C ¢ |[N/mm?]| 60 | 75 | 65 | 65 | 65 | 6,0 | 6,0 | 60 | 60
range ll: 50°C/72°C 60 | 65 | 65 | 60 | 60 | 60 | 60 | 60 | 6,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole L H 12 1,4

) Not allowed for hollow drill bit.

fischer injection system FIS EM Plus
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Table C11.1: Characteristic resistance to combined pull-out and concrete failure for
metric reinforcing bars in hammer or diamond drilled holes;
cracked concrete; working life 50 years part 2

Nominal diameter of the bar (1) 25 26 28 30" | 32" | 34V | 36" | 407
Combined pull-out and concrete cone failure

Calculation diameter d | (mm | 25 | 26 | 28 | 30 | 32 | 34 | 36 | 40
Cracked concrete

Characteristic bond resistance in cracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 8,0 8,0 8,0 8,0 8,0 8,0 8,0 8,0
perature ll: 35°C/60°C Tree |[N/mm?| 8,0 8,0 8,0 8,0 8,0 8,0 8,0 8,0
range lll: 50°C/72°C 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 6,0 6,0 6,0 6,0 5,0 5,0 5.0 5,0
perature ll: 35°C/60°C Tryer |[N/Mm?]| 6,0 6,0 6,0 6,0 50 5,0 50 50
range ll: 50°C/72°C 6,0 6,0 6,0 6,0 5,0 5,0 5.0 5,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete 1,0

Water filled hole ok - 1.4

Diamond-drilling (dry or wet concrete)

Tem- I: 24°C/40°C 7,0 7,0 7,0 7,0 5,0 5,0 5,0 5,0
perature [I: 35°C/60°C Treer |[N‘mMm?]| 7,0 7,0 7,0 7,0 5,0 50 50 50
range ll: 50%CI72°C 70 | 70 | 70 | 70 50 | 50 50 | 50
Diamond-drilling (water filled hole)

Tem- I: 24°C/40°C 6,0 6,0 6,0 6,0 5,0 5,0 5,0 5,0
perature ll: 35°C/60°C Treo [[N/Mm?]| 6,0 6,0 6,0 6,0 50 50 5,0 50
range ll: 50°C/72°C 60 | 60 | 60 | 60 | 50 | 50 | 50 | 50
Installation factors; Diamond-drilling

Dry or wet concrete 1,0

Water filled hole Yest | [ 14

") Not allowed for hollow drill bit.

fischer injection system FIS EM

Plus

Performance

Characteristic resistance to combined pull-out and concrete failure for reinforcing bars;

working life 50 years part 2
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Table C12.1: Characteristic resistance to combined pull-out and concrete failure for
metric reinforcing bars in hammer or diamond drilled holes;
uncracked concrete; working life 100 years

Nominal diameter of the bar ¢ | 8" [ 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24
Combined pull-out and concrete cone failure
Calculation diameter d | [(mm | 8 [ 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 12,0 | 13,8 | 13,2 | 12,7 | 123 | 120 | 116 | 11,6 | 11,2
perature Il: 35°C/60°C  Treroouer | [INfmMm? | 12,0 | 11,3 | 11,3 | 105 | 105 | 98 9,8 9,8 9,0
range |l|l: 50°C/72°C 8,3 8,4 8,4 8,5 8,5 7,8 7,8 7,8 7,8
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 12,0 | 13,8 | 13,2 | 12,2 | 11,8 | 11,0 | 10,7 | 9,9 9,7
perature 1l: 35°C/60°C  Trerooue | INNMmM? | 12,0 | 12,0 | 10,5 | 9.8 9,0 9,0 8,3 8,3 75
range ||l: 50°C/72°C 8,3 8,4 7.8 7,8 7.8 7,2 7,2 6,5 6,5
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete 1,0

Water filled hole Vinst ] 1,4

Diamond-drilling (dry or wet concrete as well as water filled hole)

Tem- I: 24°C/40°C 12,0 | 11,3 | 9,8 9,0 9,0 8,3 7,5 7.5 75
perature 1l: 35°C/60°C  Treioouer | [NNMm?]| 12,0 | 11,3 | 9,8 90 | 90 83 | 75 7,5 7,5
range Il 60°C/72°C o 8,3 8,4 7,2 7.2 7.2 6,5 6,5 5,9 59
Installation factors; Diamond-drilling

Dry or wet concrete 1,0

Water filled hole Yinst [l 14

Nominal diameter of the bar ¢ 25 | 26 | 28 | 30" | 32" | 34" | 36" | 40"
Combined pull-out and concrete cone failure

Calculation diameter d | [mm | 25 | 26 | 28 | 30 | 32 | 34 | 36 | 40

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 11,1 10,9 10,8 10,6 10,5 10,3 10,1 99
perature Il: 35°C/60°C  Treioouer | [NFMmM? | 9,0 9.0 9,0 9.0 9,0 8,3 8,3 8,3
range ll: 50°C/72°C 7,2 7.2 7,2 7,2 7,2 7,2 6,5 6,5
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 94 93 8,7 8,6 8,5 6,8 6,0 6,0
perature Il: 35°C/60°C  Trcioouer | INNMM? | 7,5 7.5 7.5 6,8 6,8 6,8 6,0 6,0
range I: 50°C/72°C 59 59 5,9 59 5,2 52 5,2 5,2

Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete _ 1,0
Water filled hole Yinst ] 1,4
Diamond-drilling (dry or wet concrete as well as water filled hole)
Tem- I: 24°C/40°C 6,8 6,8 6,8 6,8 6,0 6,0 6,0 5,3
perature _Il: 35°C/60°C  Trkioouer | INNMm?]| 6,8 6,8 6,8 6,8 6,0 6,0 6,0 53
range [ll: 50°C/72°C 59 5,2 5,2 5,2 5,2 4,6 4,6 4,6
Installation factors; Diamond-drilling
Dry or wet concrete » [ 1,0
Water filled hole yinst 14

) Not allowed for hollow drill bit.

fischer injection system FIS EM Plus
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Table C13.1: Characteristic resistance to combined pull-out and concrete failure for

metric reinforcing bars in hammer or diamond drilled holes;
cracked concrete; working life 100 years

Nominal diameter of the bar ¢ | 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 8 | 10 [ 12 | 14 | 16 | 18 | 20 | 22 | 24
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 4,2 6,0 6,4 5,2 52 5,2 52 52 5,2
perature 1l: 35°C/60°C Tretooer | INfMmM?] [ 4,2 6,0 6,4 5,2 5,2 5,2 52 52 5,2
range ||I: 50°C/72°C 4,2 6,0 6,4 5,2 5,2 5,2 52 5,2 5,2
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 3,6 6,4 5,2 42 4,2 3,9 3,9 3,9 3,9
perature 1l: 35°C/60°C Tretooer | INNMm?] | 3,6 6,4 5,2 4,2 4,2 3,9 3,9 3,9 3,9
range ||I: 50°C/72°C 3,6 55 52 3,9 3,9 3,9 3,9 3,9 3,9
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole Jlos [l 1,2 14
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 4,2 6,0 5,6 46 3,9 3,9 3,9 46 46
perature 1l: 35°C/60°C  Treiooe | [N/Mm?]| 4,2 60 | 56 | 46 | 39 39 | 39 | 46 4,6
range lll: 50°C/72°C 4,2 6,0 5,6 46 3,9 3.9 3.9 46 4,6
Installation factor; Diamond-drilling
Dry or wet concrete vost | [] 1,0
Nominal diameter of the bar ¢ 25 | 26 | 28 | 30" | 32" | 34V | 36" | 40"
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 25 | 26 | 28 | 30 | 32 [ 34 | 3 | 40
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 5,2 52 52 5,2 52 5,2 52 52
perature l: 35°C/60°C  Treiooer | [N/mm?| 5,2 5,2 52 5,2 5,2 52 52 52
range ||l: 50°C/72°C 5,2 5,2 52 5,2 5,2 52 52 52
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 3,9 3,9 3,9 3,9 3,3 3,8 3,8 3,8
perature Il: 35°C/60°C  Tgreiooer | [INfmm? | 3.9 3,9 3,9 3,9 33 3,8 3,8 3.8
range |ll: 50°C/72°C 3,9 3,9 3,9 3,9 33 3,3 3,3 3.3
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole e [l 14
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 46 46 46 46 3,3 3.3 3,3 3.3
perature Il: 35°C/60°C  Treiooer | [N/MmM?| 4,6 4,6 4,6 4,6 3,3 3,3 3,3 3,3
range lll: 50°C/72°C 4,6 4.6 46 4.6 3,3 3,3 3,3 33
Installation factor; Diamond-drilling
Dry or wet concrete Yinst | [-] ’ 1,0
" Not allowed for hollow drill bit.
fischer injection system FIS EM Plus
Performance Annex C13
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Table C14.1: Characteristic resistance to combined pull-out and concrete failure for
metric fischer FRA in hammer or diamond drilled holes;
uncracked concrete; working life 50 years

fischer FRA | M12 | M16 | M20 | M24
Combined pull-out and concrete cone failure
Calculation diameter d I [mm] | 12 { 16 [ 20 | 25

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 16,1 15,0 14,2 13,5
perature Il: 35°C/60°C  Treuer |[N/MmM?] 15,0 14,0 13,0 12,0
range lll: 50°C/72°C 14,0 13,0 12,0 11,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tern- l: 24°C/40°C 16,1 14,4 13,0 11,5
perature Il: 35°C/60°C  Treye |[N/mm?] 14,0 12,0 11,0 10,0
range lll: 50°C/72°C 13,0 12,0 11,0 9,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete 1,0

Water filled hole Yinst [ 1.4

Diamond-drilling (dry or wet concrete as well as water filled hole)

Tem- I: 24°C/40°C 13,0 12,0 10,0 9,0
perature 1l: 35°C/60°C Treuer | [IN/MM?] 13,0 12,0 10,0 9,0
rangé ||I. 50°C/72°C 12,0 11,0 10,0 9,0
Installation factors; Diamond-drilling

Dry or wet concrete 1,0

Water filled hole Yinet g 14

fischer injection system FIS EM Plus
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Table C15.1: Characteristic resistance to combined pull-out and concrete failure for

metric fischer FRA in hammer or diamond drilled holes;

cracked concrete; working life 50 years

fischer FRA | M12 | M16 | M20 | M24
Combined pull-out and concrete cone failure
Calculation diameter d I [mm] | 12 { 16 [ 20 | 25
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 8,0 8,0 8,0 8,0
perature 1l: 35°C/60°C Treer | [IN/MmM?] 8,0 8,0 8,0 8,0
rangé . 50°C/72°C 8,0 8,0 8,0 8,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
e l: 24°C/40°C 6,5 6,5 6,0 6,0
perature 1l: 35°C/60°C Treer | [N/Mmm?] 6,5 6,5 6,0 6,0
range: . se°C r7zrc 6,5 6,0 6,0 6,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0

. Yinst [']
Water filled hole 1,2 1,4
Diamond-drilling (dry or wet concrete)
Tem- . 24°C/40°C 7,0 6,0 6,0 7,0
perature Il: 35°C/60°C  Treo |[IN/mm?] 7,0 6,0 6,0 7,0
randge: 1 50°%C/72°%C 7,0 6,0 6,0 7,0
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 6,5 6,5 6,0 6,0
perature Il: 35°C/60°C  Treer |IN/mm?] 6,5 6,5 6,0 6,0
range: . 50°C/72°C 6,5 6,0 6,0 6,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0

N Yinst [']
Water filled hole 1,2 1,4

fischer injection system FIS EM Plus
Performance Annex C15
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Table C16.1: Characteristic resistance to combined pull-out and concrete failure for

metric fischer FRA in hammer or diamond drilled holes;

uncracked or cracked concrete; working life 100 years

working life 100 years

fischer FRA | M12 | M16 | M20 | M24
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 12 | 16 | 20 | 25
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 13,2 12,3 11,6 11,1
perature Il: 35°C/60°C  Treioouer | IN/MM?] 11,3 10,5 9,8 9,0
range ||I: 50°C/72°C 8,4 8,5 7.8 7,2
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 13,2 11,8 10,7 9,4
perature Il: 35°C/60°C  Tryroouer | [N/MM?] 10,5 9,0 8,3 7,5
range |il: 50°C/72°C 7,8 7,8 7,2 59
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole Tt [l 14
Diamond-drilling (dry or wet concrete as well as water filled hole)
Tem- I: 24°C/40°C 9,8 9,0 7,5 6,8
perature Il: 35°C/60°C  Tryroouer | [IN/MM?] 9,8 9,0 7,5 6,8
range lM: 50°C/72°C 7,2 7,2 6,5 59
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole Yo [ 14
fischer FRA M12 ] M16 | M20 | M24
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 12 ] 16 | 20 | 25
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 6,4 5,2 52 5,2
perature 1l: 35°C/60°C  Treiooer | [IN/MM?] 6,4 5,2 5,2 5,2
range ll: 50°C/72°C 6,4 5,2 52 52
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 52 4,2 3,9 3,9
perature Il: 35°C/60°C  Trciooer | [N/MmM?] 52 4.2 3,9 3,9
range ll: 50°C/72°C 52 3,9 3,9 3,9
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole e ] 12 | 1.4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 5,6 3,9 3,9 46
perature Il: 35°C/60°C  Treiooer | [N/MmM?] 5,6 3,9 3,9 46
range lll: 50°C/72°C 5,6 3,9 3,9 46
Installation factors; Diamond-drilling
Dry or wet concrete Yinst | [-] ! 1,0
fischer injection system FIS EM Plus
Performance Annex C16
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Table C17.1:

Displacements for metric Anchor rods / Threaded rods

f.‘;:f;;%’e:ffo'; M8 | M10 | M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30
Displacement-Factors for tension loading"
Uncracked or cracked concrete; Temperature range |, i, lll
ONO-Factor 0,07 0,08 0,09 0,09 0,10 0,11 0,11 0,12 0,12 0,13
[mm/(N/mm?)]
ONos-Factor 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19 0,19
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, II, llI
SVo-Factor [mm/kN] 0,18 0,15 0,12 0,10 0,09 0,07 0,07 0,06 0,05 0,05
SVee-Factor 0,27 0,22 0,18 0,16 0,14 0,11 0,10 0,09 0,08 0,07
1) Calculation of effective displacement: 2) Calculation of effective displacement:
SN0 = SNo-Factor * T dvo = dvo-Factor - V
e = ONee-Factor * T OVeo = OVerFactor * V
T = acting bond strength under tension loading V = acting shear loading
Table C17.2: Displacements for metric fischer RG M |
fischer RG M | | M8 | M10 { M12 | M16 M20
Displacement-Factors for tension loading™
Uncracked or cracked concrete; Temperature range |, II, llI
ONO-Factor 0,09 0,10 0,10 0,11 0,13
[mm/(N/mm?)]
ONoo-Factor 0,13 0,15 0,16 0,17 0,19
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, II, llI
OVo-Factor [mm/kN] 0,12 0,09 0,08 0,07 0,05
OVee-Factor 0,18 0,14 0,12 0,10 0,08
) Calculation of effective displacement: 2) Calculation of effective displacement:
ONO = ONO-Factor * T Ovo = dvo-Factor * V
ONeo = ONee-Factor - T Ovee = OVaFactor * V
T = acting bond strength under tension loading V = acting shear loading
fischer injection system FIS EM Plus
Performance Annex C17
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Table C18.1:

Displacements for metric reinforcing bars

Nominal diameter
of the bar ¢| 8 |10 |12 |14 |16 (18 | 20 |22 | 24 | 25 |26 | 28 | 30 | 32 | 34 | 36 | 40
Displacement-Factors for tension loading"
Uncracked or cracked concrete; Temperature range |, i, lll
ONO-Factor 0,07|0,08|0,09(0,09|0,10|0,10|0,11|0,11|0,12|0,12|0,12|0,13|0,13|0,13|0,14|0,14|0,15
[mm/(N/mm?)]
ONee-Factor 0,11/0,12|0,13|0,14|0,15|0,16|0,16|0,17|0,18|0,18/|0,18(0,19(0,19|0,20|0,20|0,21|0,22
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, II, llI
SVo-Factor [mm/kN] 0,18/0,15/0,12|0,10|0,09(0,08(0,07(0,07|0,06|0,06|0,06 |0,05(0,05|0,05|0,04|0,04|0,04
SVee-Factor 0,27|0,22|0,18(0,16|0,14|0,12|0,11|0,10|0,09|0,09|0,08|0,08|0,07|0,07|0,06|0,06|0,05
1) Calculation of effective displacement: 2) Calculation of effective displacement:
B8N0 = BNo-Factor * T dvo = dvo-Factor - V
ONoo = ONeo-Factor * T Ve = BVerFactor * V
T = acting bond strength under tension loading V = acting shear loading
Table C18.2: Displacements for metric fischer FRA
fischer FRA | M12 ] M16 | M20 M24
Displacement-Factors for tension loading”
Uncracked or cracked concrete; Temperature range |, Il, IlI
ONO-Factor 0,09 0,10 0,11 0,12
e [mm/(N/mm?)]
ONewo-Factor 0,13 0,15 0,16 0,18
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, II, llI
OVvo-Factor 0,12 0,09 0,07 0,06
Vored [mm/KN]
OVee-Factor 0,18 0,14 0,11 0,09
) Calculation of effective displacement: 2) Calculation of effective displacement:
ONO = ONO-Factor * T dvo = dvo-Factor * V
ONew = ONeo-Factor = T Ovee = OVaFactor * V
T = acting bond strength under tension loading V = acting shear loading
fischer injection system FIS EM Plus
Performance Annex C18
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fractional Threaded rods part 1

Table C19.1: Characteristic resistance to steel failure under tension loading for
fractional Threaded rods part 1
Threaded rod 3/8" | 1/2" | 5/8" | 3/4" | 718" | 1" [11/8"
Characteristic resistance to steel failure under tension loading
F568M, Class 5.8 250 | 457 | 72,9 | 107,9 | 148,9 | 1954 | 246,0
F1554, Grade 36 19,9 | 36,5 | 58,3 | 86,2 | 119,1|156,2 | 196,7
o2 “;’It:ti'dzmc i F1554, Grade 55 258 | 47,3 | 753 | 1115 | 154,0 | 202,0 | 254.4
.% = L F1554, Grade 105 430 | 78,8 | 1256 | 185,9 | 256,7 | 336,8 | 424,0
g % g A193, B7 [kN]| 43,0 | 78,8 | 125,6 | 185,9 | 256,7 | 336,8 | 424,0
SS9 §  F593, Alloy Group 2 344 | 63,0 |100,5|126,4 | 174,5 | 229,0 | 288,3
2 stainless - AT GRIEEN, 258 | 47,3 | 75,3 | 111,5 | 154,0 [ 202,0 | 254,4
steel R ass 1
A5, Orece 5o, 32,7 | 50,9 | 954 | 1413|1951 255,9 | 322,2
Partial factors "
F568M, Class 5.8 1,50
_ F1554, Grade 36 1,94
_ ;t:t"é' zine . F1554 Grade 55 164
g &  F1554, Grade 105 1,43
2 5 > A193, B7 [ 143
8 2 @
Stainless ,Class1 ! 3,00
steel R A193, Grade B8M
élass 2B , 1,52
" In absence of other national regulations.
fischer injection system FIS EM Plus
Performance Annex C19
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fractional Threaded rods part 2

Table C20.1: Characteristic resistance to steel failure under shear loading for

Threaded rod | 38 | 2n | 58" | 34 | 78t [ 1" | 118"
Characteristic resistance to steel failure under shear loading
without lever arm
F568M, Class 5.8 15,0 27,4 437 64,7 89,3 | 117,2 | 1476
§ F1554, Grade 36 11,9 21,9 34,9 51,7 71,4 93,7 | 118,0
g Si;ec?lplated @ F1554, Grade 55 12,9 23,6 37,6 557 77,0 101,0 | 127,2
@ i % F1554, Grade 105 21,5 394 62,8 92,9 128,3 | 168,4 | 212,0
L@ Z A193, B7 [kN] 21,5 39,4 62,8 92,9 | 128,3 | 1684 | 212,0
-% > "8-’_ F593, Alloy Group 2 17,2 31,5 50,2 63,2 87,2 114,5 | 1441
8 stainless | A193'C(,3£§gﬁ BEM. 12,9 | 236 | 376 | 557 | 77,0 | 101,0 | 127,2
8 steelR
O ity s, 163 | 209 | 477 | 706 | 97,5 | 127.9 | 1611
ass 2B
Ductility factor ke [-] 1,0
with lever arm
F568M, Class 5.8 29,9 74,0 148,9 | 268,2 | 435,1 | 653,8 | 923,5
O&’" F1554, Grade 36 23,9 59,2 119,1 | 214,5 | 348,0 | 5229 | 738,6
= Sitneslplate o |, F1554, Grade 55 30,9 | 76,6 | 154,0 | 2774 | 450,0 | 676,1 | 955.1
g E F1554, Grade 105 51,5 1276 | 256,8 | 462,4 | 750,0 | 1126,9 [ 1591,9
% ;’, A193, B7 N 51,5 127,6 | 256,8 | 462,4 | 750,0 | 1126,9 [ 1591,9
g §_ F593, Alloy Group 2 [Nm] 41,2 102,1 | 2054 | 3144 | 510,0 | 766,3 | 1082,5
8 Stainless & AR, raae REM, 30,0 | 76,6 | 154,0 | 277,4 | 450,0 | 676,1 | 955,1
o steel R
o A193(,:EGrade EEM, 3901 | 970 | 1951 | 351.4 | 5700 | 8564 |12098
ass 2B
Partial factors "
F568M, Class 5.8 1,25
F1554, Grade 36 1,61
Steel F1554, Grade 55 136
«  zincplated | @
S % F1554, Grade 105 1,50
g > ° A193, B7 1,50
s = ’é F593, Alloy Group 2 | 1} 1,54 1,89
[u] (o]
O Stainless |X A193,C(|3;2:e1 Ba, 2,50
steel R
A1 93ég;asd;BBSM, 1,27
"In absence of other national regulations.
fischer injection system FIS EM Plus
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Table C21.1: Characteristic resistance to steel failure under tension loading for
fractional fischer RG M | part 1

fischer RG M | IRGM I Screw | aer | a2 | st | 3
Characteristic resistance to steel failure under tension loading
F568M, Class 5.8 25,0 457 72,9 107,9
Property
class, F1554, Grade 36 20,0 36,6 58,3 86,3
steel 5.8 F1554, Grade 55 25,8 473 75,3 111,5
Characteristic slr;?ed F1554, Grade 105 431 76,4 110,8 186,0
resistance with Nrks A193, B7 [kN] 431 764 110.8 186,0
screw oronert F593, Alloy Group 2 34,4 63,0 100,4 126,4
roperty
class, ” a2 93'0?;:‘& Bam, 25,8 473 75.3 1115
Stainless e
steel R , Grade ,
Class 2B 32,7 59,9 95,4 141,3
Partial factors"
F568M, Class 5.8 1,50
Property
class, F1554, Grade 36 1,94
Steel 5.8 F1554, Grade 55 1,64
Z'I"‘t? r F1554, Grade 105 1,43 1,50
plate
Partial factors  ymsn A193, B7 [-] 1,43 1,50
F593, Alloy Group 2 1,85 227
Property A193, Grade B8M,
Giass; 70 Class 1 )
Stainless
steel R A193, Grade B8M, 152
Class 2B '

" In absence of other national regulations.

fischer injection system FIS EM Plus
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fractional fischer RG M | part 2

Table C22.1: Characteristic resistance to steel failure under shear loading for

fischer RG M | IRGMI| Screw | 38" | 12t | s 3/4"
Characteristic resistance to steel failure under shear loading
Without lever arm
F568M, Class 5.8 15,0 27,4 43,7 64,7
Property
class, F1554, Grade 36 11,9 21,9 34,9 51,7
S.teel 5.8 F1554, Grade 55 12,9 23,6 37,6 55,7
zinc
Chafsctistic plated F1554, Grade 105 21,5 394 62,8 92,9
resistance with VOrks A193, B7 [knp | 215 39.4 62,8 92,9
screw F593, Alloy Group 2 17,2 31,5 50,2 63,2
Property
cass, | o | 93'(%22? HEM, 12,9 23,6 37,6 55,7
Stainless
steel R A193, Grade B8M, 16,3 29,9 47,7 70,6
Class 2B
With lever arm
F568M, Class 5.8 29,9 74,0 148,9 268,2
Property
class F1554, Grade 36 23,9 59,2 118,1 2145
Steel 5.8 F1554, Grade 55 30,9 76,6 154,0 2774
. =hc F1554, Grade 105 51,5 127.6 256,8 4624
Characteristic plated
recletaneerwiti Mtk A193, B7 [Nm]|__ 515 1276 256,8 | 4624
screw F593, Alloy Group 2 41,2 102,1 205,4 3144
Property
cass, | o | A19%Srade BSM, 30,9 76,6 1540 | 2774
Stainless
steel R A193, Grade B8M, 39.1 97.0 195.1 3514
Class 2B
Partial factors "
. » F568M, Class 5.8 1,25
o F1554, Grade 36 161
Steel 58 F1554, Grade 55 1,36
=ire F1554, Grade 105 1,50
plated
Partial factors yus.v A193, B7 [ 1,50
F593, Alloy Group 2 1,54 1,89
Property
ass, | o | A193 Srade oM 2,50
Stainless
steel R A193, Grade B8M, 127
Class 2B '
" In absence of other national regulations.
fischer injection system FIS EM Plus
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Table C23.1: Characteristic restistance to steel failure under tension / shear loading for

fractional reinforcing bars

Rebar size #3 #4 #5 #6 #7

#38

#9 | #10Y

Characteristic resistance to steel failure under tension loading

Characteristic resistance Nrks |[[KN] | As - fu®

Characteristic resistance to steel failure under shear loading

Without lever arm

Characteristic resistance VOks | [KN] ke? - As - fuk®

Ductility factor k7 [-] 1,0

With lever arm

Characteristic resistance MORk.s ‘[Nm]| 1,2 - We - fu®

" Not allowed for hollow drill bit.
2 In accordance with EN 1992-4:2018 section 7.2.2.3.1:
ks = 0,6 forfasteners made of carbon steel with fux < 500 N/mm?,
= 0,5 forfasteners made of carbon steel with 500 N/mm? < fux £ 1000 N/mm?,
= 0,5 forfasteners made of stainless steel.
3 fuk respectively shall be taken from the specifications of the reinforcing bar.

fischer injection system FIS EM Plus
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Table C24.1: Characteristic resistance for concrete failure under
tension / shear loading for fractional sizes

Size | All sizes
Characteristic resistance to concrete failure under tension loading
Installation factor Yinst ‘ [-] | See Annex C25 to C34, C46 and C47
Factors for the compressive strength of concrete > C20/25
__C25/30 1,02
Increasing factor . for _ C30/37 1,04
cracked or uncracked C35/45 v | 1 1,06
concrete C40/50 1,07
TRk (X,Y) = Wc *TRk (C20/25) C45/55 1 F08
C50/60 1,09
Splitting failure
h/he=22,0 1,0 her
Edge distance 2,0>h/he> 1,3 Cersp firwen) 4,6 het-1,8h
h/he<1,3 2,26 her
Spacing Ser,sp 2 Cersp
Concrete cone failure
Uncracked concrete Kuer,N 11,0
Cracked concrete Ker N H 7.7
Edge distance CorN 1,5 het
- [mm]
Spacing Ser,N 2 CorN
Factors for sustained tension loading
Temperature range 24°C/40°C 35°C/60°C 50°C/72°C
Factor Wsus 0,77 0,60 0,48
Factor Psus, 100 0,77 0,60 0,71
Characteristic resistance to concrete failure under shear loading
Installation factor Yinst ‘ [-1 | 1,0
Concrete pry-out failure
Factor for pry-out failure ks ’ [-] | 2,0
Concrete edge failure
Effective Ie_ngth of fastener in " [mm] for dnom € 24 mm:- mi_n (heﬁ- 12 dnom) .
shear loading for dnom > 24 mm: min (her; max (8 dnom; 300 mmy))
Calculation diameters
Size 3/8" 1/2" 5/8" 3/4" 7/8" 1" 11/8"
Anchor rods and Threaded rods dnom rriii] 9,5 12,7 15,9 19,1 22,2 254 28,6
fischer RG M | dnom 15,7 18,0 22,0 28,0 - -1 -
Rebar size #3 #4 #5 #6 #7 #8 #9 #10
Reinforcing bar dnom |[[mm]| 9,5 12,7 15,9 19,1 22,2 | 254 28,7 32,3

" Anchor type not part of the assessment.

fischer injection system FIS EM Plus
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Table C25.1: Characteristic resistance to combined pull-out and concrete failure for

fractional Threaded rods in hammer or diamond drilled holes;

uncracked concrete; working life 50 years

Threaded rod 3/8" 12" 5/8" 3/4" 7/8" 1™ 11/8"
Combined pull-out and concrete cone failure
Calculation diameter d [mm] 9,5 12,7 15,9 191 22,2 254 28,6
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Teiii I: 24°C/40°C 20,0 18,6 17,7 16,8 16,2 15,8 15,3
perature ll: 35°C/60°C Trkuer [[N/mm?]| 18,0 18,0 17,0 16,0 15,0 15,0 14,0
range Il 50°C/72°C 170 | 170 | 16,0 | 150 | 140 | 140 | 13,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
T I: 24°C/40°C 20,0 18,6 17,0 154 14,3 13,7 12,8
perature ll: 35°C/60°C Trkuer |[N/mm?]| 16,0 15,0 13,0 11,0 11,0 10,0 8,0
range ll: 50°C/72°C 140 | 140 | 120 | 110 | 100 | 9,0 9,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole e H 1,4
Diamond-drilling (dry or wet concrete)
Tam: I: 24°C/40°C 14,4 13,3 12,3 11,8 11,3 10,8 10,3
perature  Il: 35°C/60°C Treue |[Nmm?| 150 | 130 | 120 [ 100 | 100 9,0 9,0
range ll: 50°C/72°C 140 | 120 | 110 | 100 | 90 8,0 8,0
Diamond-drilling (water filled hole)
Toiti- . 24°C/40°C 17,3 15,0 13,6 12,4 11,5 10,8 10,1
perature  Il: 35°C/60°C Treuer |[N/Mm3]| 15,0 13,0 12,0 10,0 | 10,0 9,0 9,0
range lll: 50°C/72°C 140 | 120 | 110 | 100 | 90 8,0 8,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole L H 1.4

fischer injection system FIS EM Plus
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Table C26.1: Characteristic resistance to combined pull-out and concrete failure for
fractional Threaded rods in hammer or diamond drilled holes;

cracked concrete; working life 50 years

Threaded rod 3/8" 12" 5/8" 314" 7/8" 1" 11/8"
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 95 | 127 [ 159 | 191 | 222 | 254 | 286
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Term- . 24°C/40°C 8,7 9,9 9,5 8,5 8,5 8,5 8,5
perature II: 35°C/60°C Trker 8,7 99 9,5 8,5 8,5 8,5 8,5
range ll: 50°C/72°C 8,2 9,3 8,9 8,5 8,5 8,5 8,5
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 7.5 8,5 7.8 6,0 6,0 6,0 6,0
perature ll: 35°C/60°C Trier 7.5 8,5 7,8 6,0 6,0 6,0 6,0
range lll: 50°C/72°C 7,0 8,0 7,3 6,0 6,0 5,0 6,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole Hews 12 14
Diamond-drilling (dry or wet concrete)
o I: 24°C/40°C 7,0 7,0 6,0 6,0 7.0 7,0 7,0
perature [I: 35°C/60°C Trker 7,0 7,0 6,0 6,0 7,0 7,0 7,0
RERER l: 50°C/72°C 7.0 7.0 6,0 6,0 7,0 7,0 7,0
Diamond-drilling (water filled hole)
Tem- . 24°C/40°C 7,5 7.5 6,0 6,0 6,0 6,0 6,0
perature ll: 35°C/60°C Tgryer 7.5 7.5 6,0 6,0 6,0 6,0 6,0
sfig= lll: 50°C/72°C 7.0 7,0 6,0 6,0 6,0 6,0 6,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole e 1,2 1,4
fischer injection system FIS EM Plus
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fractional Threaded rods in hammer or diamond drilled holes;
uncracked concrete; working life 100 years

Table C27.1: Characteristic resistance to combined pull-out and concrete failure for

fractional Threaded rods in hammer or diamond drilled holes; working life 100 years

Threaded rod 3/8" 12" 5/8" 3/4" 7/8" 1™ 11/8"
Combined pull-out and concrete cone failure
Calculation diameter d [mm] 9,5 12,7 15,9 19,1 22,2 25,4 28,6
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 16,4 15,3 14,5 13,8 13,3 12,9 12,6
perature Il: 35°C/60°C  Tgrk100uer |[N/MmM?]| 13,5 13,5 12,8 12,0 11,3 11,3 10,5
range . sp°c/72°C 10,2 | 10,2 | 104 9,8 9,1 9,1 8,5
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I 24°C/40°C 16,4 15,3 13,9 12,6 11,7 11,2 10,5
perature Il: 35°C/60°C Trk1o0uer |[[N/MmM?| 12,0 11,3 9,8 8,3 8,3 7.5 6,8
range 1. so°c/72°C 8,4 8,4 7.8 7.2 6,5 5,9 5,9
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole we | L 14
Diamond-drilling (dry or wet concrete)
Tom: I: 24°C/40°C 11,8 10,8 10,1 9,7 9.3 8,8 8,5
perature Il: 35°C/60°C Tryioouer |[[NfMmM?| 11,3 9,8 9,0 7.5 7.5 6,8 6,8
range . so*c/72"c 8,4 7,2 75 6,5 5,9 5.2 5,2
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 14,2 12,3 11,2 10,2 9.4 8,9 8,3
perature Il: 35°C/60°C Trkioouer |[N/Mmm?]| 11,3 9,8 9,0 7,5 7,5 6,8 6,8
rangé . s0°c/72°C 8,4 7,2 7.2 6,5 5,9 5,2 5,2
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole Yot |l 14
fischer injection system FIS EM Plus
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Table C28.1: Characteristic resistance to combined pull-out and concrete failure for
fractional Threaded rods in hammer or diamond drilled holes;
cracked concrete; working life 100 years

Threaded rod 3/8" 1/2" 5/8" 314" 7/8" 1" 11/8"
Combined pull-out and concrete cone failure
Calculation diameter d [mm] 9,5 12,7 15,9 19,1 222 254 28,6
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 7,0 7.5 7.2 6,9 6,8 6,5 6,3
perature Il: 35°C/60°C  Try1o0cr |[N/MmM?| 7,0 7.5 7.2 6,9 6,8 6,5 6,3
rangeé . sp°c/72°C 6,6 7.1 6,8 6,4 6,4 6,1 6,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 6,0 6,5 59 49 4.8 4.6 4.4
perature [I: 35°C/60°C Trcio0e |[NNMmM?]| 6,0 6,5 59 49 4.8 46 4.4
range . s0°c/72°C 56 6,1 55 4,5 45 43 43
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole e | L 12 14
Diamond-drilling (dry or wet concrete)
Tom: l: 24°C/40°C 6,0 56 3,9 3,9 4.6 46 46
perature 1l: 35°C /60 °C  Tryiooe |[NfMmM?]| 6,0 56 3,9 3,9 4,6 46 4,6
range . sofci7esc 6,0 5,6 3.9 3,9 4,6 46 4,6
Installation factors; Diamond-drilling
Dry or wet concrete Yinst ‘ [-] | 1.0
fischer injection system FIS EM Plus
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Table C29.1: Characteristic resistance to combined pull-out and concrete failure for
fractional fischer RG M | in hammer or diamond drilled holes;
uncracked concrete; working life 50 years

fischer RGM | 3/8" 1/2" 5/8" 3/4"
Combined pull-out and concrete cone failure
Calculation diameter d [mm] 15,7 18,0 22,0 28,0

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Terh- I: 24°C/40°C 17,6 17,0 16,2 15,3
perature Il: 35°C/60°C  Treuer |[N/Mmm?] 14,0 14,0 13,0 12,0
rRRge ) 50.°C 17200 13,0 13,0 12,6 11,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
T I: 24°C/40°C 16,9 15,8 14,3 12,8
perature Il: 35°C/60°C  Treue |[N/mm?] 12,0 12,0 11,0 10,0
BANge q; BHCrTEC 12,0 11,0 10,0 9,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0

3 Yinst [-]
Water filled hole 1,4
Diamond-drilling (dry or wet concrete)
Tar I 24°C/40°C 12,3 11,9 11,2 10,4
perature Il: 35°C/60°C  Treuer |[N/mm?] 12,0 11,0 10,0 9,0
rangé . s50°C/72°C 11,0 10,0 9,0 8,0
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 13,6 12,6 11,4 10,2
perature Il: 35°C/60°C  Treue |[N/mm?] 12,0 11,0 10,0 9,0
r@ge ik 50 °C F72°6 11,0 10,0 9,0 8,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0

: Yinst [-]
Water filled hole 14

fischer injection system FIS EM Plus
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Table C30.1: Characteristic resistance to combined pull-out and concrete failure for
fractional fischer RG M | in hammer or diamond drilled holes;

cracked concrete; working life 50 years

fischer RG M | | aer | aw2r | st | 3"
Combined pull-out and concrete cone failure
Calculation diameter d [(m | 157 | 180 | 220 | 280
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Taii: I: 24°C/40°C 6,0 6,0 7.0 7,0
perature Il: 35°C/60°C  Treor |[IN/mm?] 6,0 6,0 7,0 7,0
MAEE  m: sbrEr7IEC 6,0 6,0 7.0 7.0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 6,5 6,0 6,0 6,0
perature Il: 35°C/60°C  Trye |[N/mm?] 6,5 6,0 6,0 6,0
rangeé | so°C/72°C 6,0 6.0 6.0 6,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
. Yinst [-]

Water filled hole 1,2 1,4
Diamond-drilling (dry or wet concrete)
Teiti: I: 24°C/40°C 6,0 6,0 7.0 7,0
perature Il: 35°C/60°C  Tree |[N/Mmm?] 6,0 6,0 7,0 7,0
BREE 1 B804 /7270 6,0 6,0 7.0 7.0
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 6,5 6,0 6,0 6,0
perature Il: 35°C/60°C  Tgke |[N/mm?] 6,5 6,0 6,0 6,0
range I so°c/72°C 6,0 6,0 6,0 6,0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole et | 1 12 14

fischer injection system FIS EM Plus
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Table C31.1: Characteristic resistance to combined pull-out and concrete failure for

fractional fischer RG M | in hammer or diamond drilled holes;
uncracked or cracked concrete; working life 100 years

fractional fischer RG M I; working life 100 years

fischer RG M | | 3/8" | 1/2" | 5/8" | 3/4"
Combined pull-out and concrete cone failure
Calculation diameter d [ [mm] | 15,7 | 18,0 [ 22,0 | 28,0
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I 24°C/40°C 14 4 14,0 13,3 12,6
perature Il: 35°C/60°C  Treioouer | INNMM?] 10,5 10,5 9,8 9,0
range ||l: 50°C/72°C 7,8 7.8 7,8 7,2
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 13,9 13,0 11,7 10,5
perature Il: 35°C/60°C  Treioouer | INNMmM?] 9,0 9,0 8,3 7,5
range ||l: 50°C/72°C 7.2 6,6 6,5 59
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole Hoel [l 1,4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 10,1 9,8 9,2 8,6
perature Il: 35°C/60°C  Trcioower | INNMmM?] 9,0 8,3 7,5 6,8
range ||l: 50°C/72°C 6,6 6,0 59 52
Diamond-drilling (water filled hole)
Tem- I: 24°C/40°C 11,2 10,3 9,3 8,4
perature Il: 35°C/60°C  Trcioouer | INfMM?] 9,0 8,3 7,5 6,8
range  ||l: 50°C/72°C 6,6 6,0 59 52
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole Yine [ 14
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I 24°C/40°C 5,1 48 46 46
perature II: 35°C /60 °C Tretooer | [N/MM?] 51 48 46 46
range  ||l: 50°C/72°C 51 4.8 4,6 4,6
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 24°C/40°C 55 48 3,9 3,9
perature Il: 35°C /60 °C Treiooer | [INFMM?] 5,5 48 3,9 3,9
range ||l. 50°C/72°C 5,1 48 3,9 3,9
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole et [l 12 | 14
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 51 4.8 4.6 46
perature Il: 35°C /60 °C Treer | [IN/MmM?] 5,1 48 46 46
range  ||l: 50°C/72°C 51 48 46 46
Installation factors; Diamond-drilling
Dry or wet concrete yost | [ | 1.0
fischer injection system FIS EM Plus
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Table C32.1: Characteristic resistance to combined pull-out and concrete failure for
fractional reinforcing bars in hammer or diamond drilled holes;

uncracked concrete; working life 50 years

Rebar size | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10"
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 95 | 127 | 159 | 19,1 | 222 | 254 | 287 | 323

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

T I: 24°C/40°C 17,0 | 159 | 15,1 144 | 139 | 134 | 131 12,7
perature II: 35°C/60°C Trewer | [N/mMm?]| 150 | 150 | 14,0 | 13,0 | 13,0 | 120 | 120 | 120
ANGS I s0*C/ T2 e 14,0 | 140 | 130 | 120 | 120 | 11,0 | 11,0 | 11,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tt I: 24°C/40°C 170 | 159 | 145 | 13,2 | 123 | 116 | 10,5 | 10,2
perature II: 35°C/60°C Truer |[N/mm?]| 16,0 | 140 | 120 [ 11,0 | 11,0 [ 10,0 | 10,0 9,0
range || sp°c/72°C 14,0 | 13,0 | 12,0 | 11,0 | 10,0 | 9,0 9,0 8,0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole et H 1,4
Diamond-drilling (dry or wet concrete as well as water filled hole)
e I: 24°C/40°C 150 | 13,0 | 12,0 | 10,0 | 10,0 9,0 9,0 8,0
perature 1l: 35°C/60°C Trewor  |[N/mm?]| 15,0 | 13,0 | 12,0 | 10,0 | 10,0 9,0 9,0 8,0
range 1 sp°c/72°C 14,0 | 120 | 11,0 | 10,0 | 90 | 9,0 80 | 80
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
\Water filled hole Tint H 1,4
) Not allowed for drilling with hollow drill bit.
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Table C33.1: Characteristic resistance to combined pull-out and concrete failure for
fractional reinforcing bars in hammer or diamond drilled holes;
cracked concrete; working life 50 years

Rebar size | #3 | #4 | #5 | #6 | #7 | #8 | #9 | oM
Combined pull-out and concrete cone failure
Calculation diameter d | [mm] | 95 | 127 | 159 | 191 | 222 | 254 | 287 | 32,3

Cracked concrete

Characteristic bond resistance in cracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I 24°C/40°C 7.0 8,0 8,0 8,0 8,0 8,0 8,0 8,0
perature Il: 35°C/60°C  Treor |INfMm?| 7,0 8,0 8,0 8,0 8,0 8,0 8,0 8,0
[ANge 1 s0"c/72%C 70 | 80 | 80 | 80 | 80 | 80 | 80 | 80
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I 24°C/40°C 7,5 6,5 6,5 6,0 6,0 6,0 6,0 5,0
perature 1l: 35°C/60°C Treer | [N/Mm?]| 7.5 6,5 6,5 6,0 6,0 6,0 6,0 50
range || sp°c/72°C 6,5 6,5 6,0 6,0 6,0 6,0 6,0 5.0
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit
Dry or wet concrete 1,0
Water filled hole e H 1,2 1,4
Diamond-drilling (dry or wet concrete)
T I: 24°C/40°C 7,0 7,0 6,0 6,0 7,0 7,0 7,0 5,0
perature Il 35°C/60°C TRker [N/mm?]| 7,0 7,0 6,0 6,0 7,0 7,0 7,0 50
range 1 sp°c/72°C 70 | 70 | 60 | 60 | 70 | 70 | 70 | 50
Diamond-drilling (water filled hole)
Tam- I: 24°C/40°C 7,5 6,5 6,5 6,0 6,0 6,0 6,0 5,0
perature II: 35°C/60°C Treor  |[N/MmM?]| 7.5 6,5 6,5 6,0 6,0 6,0 6,0 50
g% Il 56°C{T2 6 6,5 6,5 6,0 6,0 6,0 6,0 6,0 5.0
Installation factors; Diamond-drilling
Dry or wet concrete 1,0
Water filled hole yost | [ 1,2 14

" Not allowed for drilling with hollow drill bit.
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Table C34.1: Characteristic resistance to combined pull-out and concrete failure for
fractional reinforcing bars in hammer or diamond drilled holes;
uncracked and cracked concrete; working life 100 years

Rebar size | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10"
Combined pull-out and concrete cone failure
Calculation diameter d [ Imm] | 95 | 127 [ 1509 | 191 | 222 | 254 | 287 | 32,3

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 140 | 130 | 124 | 119 | 114 | 11,0 | 10,8 | 105
perature Il: 35°C/60°C  Tryioouer |[N/MmM?| 11,3 | 113 | 10,5 9,8 9,8 9,0 9,0 9,0
range Il 50°C/72°C 8,4 8,4 8,5 7,8 7,8 7,2 7,2 7,2
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 13,9 | 130 | 11,9 | 11,0 | 101 9,5 8,6 8,5
perature Il: 35°C/60°C  Trykio0uer |[NMm?]| 12,0 | 10,5 9,0 8,3 8,3 7,5 7,5 6,8
range Il 50°C/72°C 8,4 7.8 7,8 7,2 6,5 59 59 52
Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete 1,0

Water filled hole Yinst [ 1.4

Diamond-drilling (dry or wet concrete as well as water filled hole)

Tem- I: 24°C/40°C 11,3 9.8 9,0 7,5 7,5 6,8 6,8 6,0
perature |l: 35°C/60°C  Try100ucr |[N/MmM?]| 11,3 9,8 9,0 7,5 7,5 6,8 6,8 6,0
range  |lIl 50°C/72°C 8,4 7.2 7.2 6,5 5,9 5,9 52 52
Installation factors

Dry or wet concrete 1,0

Water filled hole Yinst ] 14

Cracked concrete

Characteristic bond resistance in cracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 6,0 6,4 52 5,2 5,2 52 52 52
perature |l: 35°C/60°C  Treiooe |[N/mm?]| 6,0 6,4 52 52 52 52 52 52
range Il 50°C/72°C 6,0 6,4 52 52 5,2 52 52 52
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 6,4 52 4.2 3,9 3,9 3,9 3,9 3,3
perature Il: 35°C/60°C  Treiooe |[NMM?]| 6,4 52 42 3,9 3,9 3,9 3,9 3,3
range Il 50°C/72°C 5,5 52 3,9 3,9 3,9 3,9 3,9 3,3

Installation factors; Hammer-drilling with standard drill bit or hollow drill bit

Dry or wet concrete . [ 1,0
Water filled hole ot 1,2 | 1.4
Diamond-drilling (dry or wet concrete)
Tem- I: 24°C/40°C 6,0 5,6 3,9 3,9 4.6 4.6 4.6 3,3
perature 1l: 35°C/60°C Treer  |[N/mm?]| 6,0 56 3,9 3,9 4.6 4.6 46 3,3
range Il 50°C/72°C 6,0 5,6 3,9 3,9 4.6 4.6 4.6 3,3
Installation factors
Dry or wet concrete yost | [ | 1,0

" Not allowed for drilling with hollow drill bit.
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Table C35.1: Displacements for fraction Threaded rods

Threaded rod | 3gr | w2r | st | 34 | 7 9" 11/8"

Displacement-Factors for tension loading”

Uncracked or cracked concrete; Temperature range |, Il, lli

SNO-Factor 0,08 0,09 0,10 0,11 0,11 0,12 0,13

[mm/(N/mm?)]
ONeo-Factor 0,12 0,13 0,15 0,16 0,17 0,19 0,19

Displacement-Factors for shear loading?

Uncracked or cracked concrete; Temperature range |, I, lli

BVo-Factor 0,15 0,12 0,09 0,07 0,07 0,05 0,05
[mm/kN]
Svae-Factor 0,22 0,18 0,14 0,11 0,10 0,08 0,07
) Calculation of effective displacement: 2) Calculation of effective displacement:
ONO = ONO-Factor = T dvo = dvoFactor - V
ONew = ONos-Factor * T Oveo = BverFactor * V
T = acting bond strength under tension loading V = acting shear loading

Table C35.2: Displacements for fractional fischer RG M |

fischer RG M | ] 3/8" | 1/2" | 5/8" 3/4"

Displacement-Factors for tension loading"

Uncracked or cracked concrete; Temperature range |, Il, i1

ONO-Factor 0,10 0,10 0,11 0,13

[mm/(N/mm?3)]

ONoo-Factor 0,15 0,16 0,17 0,19

Displacement-Factors for shear loading?

Uncracked or cracked concrete; Temperature range |, II, 11l

6V0—Fac¢or 0,09 0,08 0,07 0,05
[mm/kN]
SVx-Factor 0,14 0,12 0,10 0,08
1) Calculation of effective displacement: 2) Calculation of effective displacement:
N0 = BNo-Factor - T Svo = Svo-Facter * V
ONewo = ONec-Factor * T Ve = SVecFactor * V
T = acting bond strength under tension loading V = acting shear loading
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Table C36.1: Displacements for fractional reinforcing bars

Rebar size | #3 | #a | #s | we | w #8 #9 #10
Displacement-Factors for tension loading”
Uncracked or cracked concrete; Temperature range |, Il, lli
BNO-Factor 0,08 0,09 0,10 0,11 0,11 0,12 0,13 0,13
[mm/(N/mm?)]
ONeo-Factor 0,12 0,13 0,15 0,16 0,17 0,18 0,19 0,20
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, I, lli
SVo-Factor 0,15 0,12 0,09 0,07 0,07 0,06 0,05 0,05
[mm/kN]
Svec-Factor 0,22 0,18 0,14 0,11 0,10 0,09 0,08 0,07
1) Calculation of effective displacement: 2) Calculation of effective displacement:
N0 = BNo-Factor * T dvo = Bvo-Factor - V
BNee = ONwe-Factor = T Oveo = BverFactor * V
T = acting bond strength under tension loading V = acting shear loading
fischer injection system FIS EM Plus
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Table C37.1: Characteristic resistance to steel failure under tension / shear loading for
metric Anchor rods and Threaded rods under

seismic action performance category C1

Anchor rod / Threaded rod

| M10

| M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30

Characteristic resistance to steel failure under tension loading "

Anchor rods and Threaded rods, performance category C1?

o 4.8 23,2(21,4)| 33,7 | 46,0 | 62,8 | 98,0 |121,2|141,2|183,6|224,4
}é g _ Steel zinc plated > 5.8 29,0(26,8) | 42,1 | 57,5 | 78,5 |122,5|/151,5(176,5(229,5|280,5
e g E 8§ 8.8 [KN] 46,4(42,8) | 67,4 | 92,0 |125,6(196,0(242,4|282,4|367,2|448,8
g % = Stainlfess steelR g © 50 29,0 421|575 |785 [1225(151,5|176,5|229,5|280,5
S = and high corrosion 70 40,6 59,0 | 80,5 [109,9|171,5|212,1|247,1(321,3[392,7
resistant steel HCR 80 46 4 67,4 | 92,0 [1256(196,0|242,4|282 4|367,2|448,8
Characteristic resistance to steel failure under shear loading without lever arm "
Anchor rods, performance category C12
N 4.8 13,9(12,8) | 20,2 | 276 | 37,6 | 58,8 | 72,7 | 84,7 |110,1|134,6
Z 8 _ Steel zinc plated -, b8 17,4(16,0) | 25,2 | 345 | 47,1 | 73,5 | 90,9 |105,9|137,7|168,3
gﬁ z é_@ 8.8 [KN] 23,2(21,4) | 33,7 | 46,0 | 62,8 | 98,0 |121,2|141,2|183,6|224,4
g-% = Stainlgss steelR nﬁj © 50 14,5 210|287 | 39,2 (61,2 | 757 | 88,2 |[114,7|140,2
& anq high corrosion 70 20,3 29,5 | 40,2 | 54,9 | 85,7 |106,0(123,5|160,6|196,3
resistant steel HCR 80 23,2 33,7 | 46,0 | 62,8 | 98,0 |{121,2(141,2|183,6|224,4
Threaded rods, performance category C1?
o 4.8 9,7(9,0) | 14,1 193|263 411|509 |593 771|972
@ g _ [Steel zinc plated -, 58 12,1(11,2) | 17,7 | 241 | 329 | 51,4 | 636 | 74,1 | 96,3 |117,8
%5 ;; §§ 8.8 [KN] 16,2(15,0) | 23,6 | 32,2 | 43,9 | 68,6 | 84,8 | 98,8 |128,5|157,0
g % £ |Stainless steel R £ 50 10,1 14,7 | 20,1 | 27,4 | 42,8 | 53,0 | 61,7 | 80,3 | 98,1
§ = |and high corrosion 70 14,2 20,6 | 28,1 | 38,4 | 60,0 | 74,2 | 86,4 |112,4|137,4
resistant steel HCR 80 16,2 236 (322|439 (686|848 988 |1285[157,0

) Partial factors for performance category C1 or C2 see table C39.1; for Anchor rods the factor

for steel ductility is 1,0.

2 Values in brackets are valid for undersized Threaded rods with smaller stress area As for hot dip galvanised
Threaded rods accerding to EN 1SO 10684:2004+AC:2009.
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Table C38.1: Characteristic resistance to steel failure under tension / shear loading for
metric Anchor rods and Threaded rods under
seismic action performance category C2
Anchor rod / Threaded rod | M10 | M12 | M14 | M16 | M20 | M22 | M24 | M27 | M30
Characteristic resistance to steel failure under tension loading "

Anchor rods and Threaded rods, performance category C2

o 4.8 2 30,3 -2) 56,5 | 88,2 21412 2 -2
}é g  Steelzinc plated .. 58 -2) 379 | -2 | 706 |1102| -2 [176,5| -7 -2)
S5 G G 9 88 2 1606 | -2 [113,0[(176,4| -2 [2824| -? )
82 & Sai 58 50| F {379 @ [706 [1102] 2@ [1765] @ | 2
- Stamlgss steel R £ . , ) ;
§ =  and high corrosion 70 2 | 531 | 2 |989 [1543| -2 |2471| -2 -2)
resistant steel HCR 80 2 606 | -2 [1130[1764] @ [2824] -2 -2)
Characteristic resistance to steel failure under shear loading without lever arm "
Anchor rods, performance category C2
4.8 2 133 | -2 | 282 |452]| @ |770]| -2 -2
Qo .
@ g _ Steelzinc plated .. 58 2 1166 | @ | 353 |565| -2 (93| -2 -2)
5 O © 9 8.8 4 1222 | P 1471|754 | @ |1284]| - -2
SH = : e © [kN] 2) 2) 2 2) 2)
83 = Stainless steel R 2o 50 - 139 | - 294 [ 471 | - 80,3 | - -
5 € and high corrosion | & 70 2 (194 | -2 | 412|660 @ |1124]| -2 -2)
resistant steel HCR 80 2 222 @ [a71 754 @ [1284| -2 2)
Threaded rods, performance category C2
o 4.8 -2) 14,1 -2 1263 | 41,1 -2) 593 | -2 -2)
% g _ |Steel zinc plated S, |58 2 1177 D | 329|514 2 (741 2 -2)
g5 O FEAEE D [236| 2 439|686 | 2 | 988 | -2 | 2
82 £ s | 8C 50N (127 @ [274 [428] @ |[617| @ | @
58> Stainless steel R £ “ . i : : 2 g i _
§ = |and high corrosion 70 2 206 | 2 |384|600| -2 (84| -2 -2)
resistant steel HCR 80 2) 23,6 -2) 439 | 68,6 =2) 98,8 -2) 22)

") Partial factors for performance category C2 see table C39.1;
for Anchor rods the factor for steel ductility is 1,0.
2 No performance assessed.

Table C38.2: Characteristic resistance to steel failure under tension / shear loading for
metric reinforcing bars (B500B) under seismic action
performance category C1

SEIRR, Tl |10 |12 |14 |16 |18 | 20 | 22 | 24 | 25 | 26 | 28 | 30 | 32
of the bar

Characteristic resistance to steel failure under tension loading "

Reinforcing bar B500B acc. to DIN 488-2:2009-08, performance category C1

f;r;iagfacrfigs"'c Nresct|[kN]| 42,3 | 61,0 | 83,1 |108,5|137,1|169,5 | 205,2|244,0| 265,1|286,2| 332,6| 381,2|434,1

Characteristic resistance to steel failure under shear loading, without lever arm"

Reinforcing bar B500B acc. to DIN 488-2:2009-08, performance category C1

Characteristic |\, IkNj| 14,8 | 21,3 | 29,1 | 37,9 | 48.0 | 59,3 | 71,8 | 85.4 | 92,7 |100,1|116,4|133,4|151,9
resistance

) Partial factors for performance category C1 see table C39.1.
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Table C39.1:

Partial factors for metric Anchor rods, Threaded rods and

reinforcing bars (B500B) under
seismic action performance category C1 or C2

Anchor rod / Threaded rod M10 to M30
Nominal diameter of the bar i)} 10 to 32
Tension loading, steel failure®
5.8 1,50
Z GSteel zinc plated
= 2 8.8 1,50
- 17)]
<] Lo
g Stainless steel R and S‘—S =0 [ £:80
‘Lc; high corrosion o 70 1,87 / Anchor rod HCR: 1,50
© resistant steel HCR
© 80 1,60
o
Reinforcing bar B500B 1,40
Shear loading, steel failure®
5.8 1,25
~ Steel zinc plated
2 2z 8.8 1,25
[ wn
s] 2@
g Stainless steel R and S(—S ap [-] 2,08
'% high corrosion o 70 1,56 / Anchor rod HCR: 1,252
'-F—“ resistant steel HCR 80 133
o
Reinforcing bar B500B 1,50

" Anchor type not part of the assessment.
2) Only admissible for high corrosion resistant steel HCR, with fyx / fux 2 0,8 and As > 12 % (e.g. Anchor rods).

% In absence of other national regulations.
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Table C40.1: Characteristic resistance for combined pull-out and concrete failure for
metric Anchor rods and Threaded rods in hammer drilled holes under
seismic action performance category C1; working life 50 years

Anchor rod / Threaded rod | m10 | M12 | M4 | m16 | M20 | m22 | m24 | M27 | M30

Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

. l: 24°C/40°C 70| 7067|6057 ]67]67]67]67
perature Il: 35°C/60°C TRK G [N/mm?3]| 7,0 7,0 6,7 6,0 57 6,7 6,7 6,7 6,7
N9 1. s0°Cc/72°C 70 | 70|67 |57 57|67 |67 ]67]67
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

. l: 24°C/40°C 75 | 75 | 65 | 57 | 57|57 | 57 | 57| 57
perature Il 35°C/60°C  Taeor |INmm?| 7.5 | 7,5 | 65 | 57 | 57 | 57 | 57 | 57 | 57
N9 1. s0°Cc/72°C 68 | 68 | 65 | 57 | 57 | 57 | 57 | 57 | 57
Installation factors

Tension loading

Dry or wet concrete 1,0

Water filled hole vest | [ 1.2 | 14

Table C40.2: Characteristic resistance for combined pull-out and concrete failure for
metric Anchor rods and Threaded rods in hammer drilled holes under
seismic action performance category C1; working life 100 years

Anchor rod / Threaded rod | M10 | M12 | M14 | m16 | M20 | M22 | M24 | M27 | M30

Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

- I: 24°C/40°C 55 | 53 | 58 | 46 | 46 | 54 | 53 | 51 | 50
perature  Il: 35°C/60°C  Treos |[NNmm?]| 55 | 53 | 58 | 46 | 46 | 54 | 53 | 51 | 50
N9 . s0°c/72°C 55 | 53 | 55 | 43 | 43 | 50 | 50 | 48 | 48
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

. I: 24°C/40°C 50 | 56 | 57 | 43 | 46 | 46 | 45 | 43 | 42
perature  Il: 35°C/60°C  Tacor |INNmm?]| 59 | 56 | 57 | 43 | 46 | 46 | 45 | 43 | 42
N9 . s0°c/72°C 53 | 51 | 63 | 43 | 43 | 43 | 42 | 41 | 40

Installation factors

Tension loading

Dry or wet concrete . [ 1,0
Water filled hole Ll 1,2 14
fischer injection system FIS EM Plus
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Table C41.1: Characteristic resistance for combined pull-out and concrete failure for
metric reinforcing bars in hammer drilled holes under seismic action
performance category C1; working life 50 years

Nominal diameter of the bar & [10]12]14]16|18[20|22]24 |25 26|28 30] 32

Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem I: 24°C/40°C 70|70|6,7|57|57|57|67|67|67|67(6,7|67|4,8
perature Il: 35°C/60°C  Treer |[NNmm?]|7,0(7,0(6,7|57|57|57|6,7|67(67|67|67|67|48
range

g lll: 50°C/72°C 70|70|6,7|57|57|57|67|6,7|6,7|6,7|6,7|6,7|4,8
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tom I: 24°C/40°C 75|65|65|57|57|57|57|57|57|57|57|57|4,8
perature |l: 35°C/60°C  tgkeq |[N/mm?]|75(6,5|6,5(57|57|57|57|57|57|57|57|57 |48
range

2 ll: 50°C/72°C 6,5|65|58|58|57|57|57|57|57|57|57|57|4,8
Installation factors
Tension loading
Dry or wet concrete _ 2 1,0
Water filled hole yiret ’ 1,2 | 1,4

Table C41.2: Characteristic resistance for combined pull-out and concrete failure for
metric reinforcing bars in hammer drilled holes under seismic action
performance category C1; working life 100 years

Nominal diameter of the bar & [10[12]14[16[18|20]22]24 252628 |30]32

Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 24°C/40°C 6,0(56(44(3,7(3,7|3,7|44|44|44|44|44|4,4|31
perature 1l: 35°C/60°C  Trect |[Nmm?]|6,0 (56 (4,4 (3,7 (3,7 |37 |44|44|44|44|44|44]3,1
range ll: 50°C/72°C 605644373737 |44|44|44|44(44|44|3,1
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem. I 24°C/40°C 64(52(42(3,7(3,7|3,7|3,7|3,7|3,7|3,7|3,7|3,7|3,1
perature Il: 35°C/60°C  tTgeeq |[N/Mm?]| 6,4 |52|4,2|3,73,7(3,7(3,7|3,7(3,7|37|3,7|37]3,11
R lll: 50°C/72°C 55(52(38(38(3,7|3,7(37(3,7|3,7|37|37|3,7|3,1

Installation factors

Tension loading

Dry or wet concrete _ [ 1,0
Water filled hole et i 12 1,4
fischer injection system FIS EM Plus
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Table C42.1: Characteristic resistance for combined pull-out and concrete failure for
metric Anchor rods and Threaded rods in hammer drilled holes under
seismic action performance category C2; working life 50 and 100 years

Anchor rod / Threaded rod | m12 | me | M2 | wMm24
Characteristic bond resistance, combined pull-out and concrete cone failure
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
I: 24°C/40°C 3,5 58 5,0 3.1
Tem-
perature Il: 35°C/60°C TRK.C2 [N/mm?] 3,5 58 50 3.1
range
Ill: 50°C/72°C 3,3 5.5 47 29
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
I: 24°C/40°C 3.5 58 50 3.1
Tem-
perature Il: 35°C/60°C TRk C2 [N/mm?] 3,5 58 50 3,1
range
I: 50°C/72°C 3,3 55 4.7 29
Installation factors
Tension loading
Dry or wet concrete _ 8 1,0
Water filled hole Yinst 1,2 1,4
Displacement-Factors for tension loading"
ON,C2(50%)-Factor [mm/(N/mm?)] 0,09 0,10 0,11 0,12
ON,C2(100%)-Factor 0,15 0,17 0,17 0,18
Displacement-Factors for shear loading?
o %)- 0,18 0,10 0,07 0,06
V,C2(50%)-F actor [mm/kN]
OV, C2(100%)-Factor 0,25 0,14 0,11 0,09
1 Calculation of effective displacement: 2) Calculation of effective displacement:
ON,C2(50%) = ON,C2(50%)-Factor * T Bv,c2(50%) = BV,C2(50%)-Factor * V
ON,C2(100%) = ON,C2(100%)-Factor * T dV,C2(100%) = OV,C2(100%)-Factor * V
T = acting bond strength under tension loading V = acting shear loading
fischer injection system FIS EM Plus
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Table C43.1:

Characteristic resistance to steel failure under tension or shear loading
for fractional Threaded rods
under seismic action performance category C1

Characteristic resistance to steel failure under tension or shear loading for Anchor rods
and Threaded rods under seismic action (performance category C1)

Threaded rod | 38" | 12" | 58" | 34" | 78 | 1 118"
Characteristic resistance to steel failure under tension loading "
Threaded rods, performance category C1
F568M, Class 5.8 25,0 | 457 | 72,9 | 107,9 | 148,9 | 1954 | 246,0
F1554, Grade 36 19,9 | 36,5 | 58,3 | 86,2 | 119,1|156,2 | 196,7
., O Steel zinc plated w F1554, Grade 55 258 | 47,3 | 75,3 [ 111,5 | 154,0 | 202,0 | 254,4
@23 § F1554, Grade 105 430 | 78,8 | 1256 | 185,9 | 256,7 | 336,8 | 424,0
%g ?, A193, B7 [kN]| 43,0 | 78,8 | 125,6 | 185,9 | 256,7 | 336,8 | 424,0
§~§ § F593, Alloy Group 2 344 | 63,0 | 100,5 | 126,4 | 174,5 | 229,0 | 288,3
S {55 prads Cal, 258 | 47,3 | 753 | 111,5| 154,0 [ 202,0 | 254,4
mg%g;zdzeBBSM' 327 | 50,0 | 954 | 1413 | 1951 | 255,9 | 3222
Characteristic resistance to steel failure under shear loading without lever arm "
Threaded rods, performance category C1
F568M, Class 5.8 12,0 | 21,9 | 349 | 51,7 | 53,6 | 70,3 | 88,5
F1554, Grade 36 83 | 153 | 244 | 36,2 | 50,0 | 656 | 82,6
. 5 Steel zinc plated ” F1554, Grade 55 10,3 | 18,9 | 30,1 | 44,6 | 46,2 | 60,6 | 76,3
-@;E _(_23 F1554, Grade 105 150 | 27,6 | 43,9 | 650 | 89,8 | 117,8 | 1484
”§§ z A193, B7 [kN] 17,2 | 31,5 | 50,2 | 74,3 | 77,0 | 101,0 | 127,2
58 “é.’ F593, Alloy Group 2 13,7 | 252 | 40,2 | 50,5 | 52,3 | 68,7 | 86,5
©8 Stainfess steel R | A193'C(|3;:Sdﬁ BAM, 103 | 189 | 301 | 446 | 462 | 60,6 | 763
A19361Grade B8M, 131 | 239 | 381 | 56,5 | 585 | 76,7 | 96,6
ass 2B
") Partial factors for performance category C1 or see table C45.1
fischer injection system FIS EM Plus
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performance category C1

Table C44.1: Characteristic resistance to steel failure under tension / shear loading for
fractional reinforcing bars under seismic action

reinforcing bars under seismic action (performance category C1)

Rebar size #3 #4 #5 #6 #7 #8 #9 #10
Characteristic resistance to steel failure under tension loading "
Reinforcing bar materials, performance category C1
5 A615 (A767), Grade 40 29,3 53,3 82,3 1174 | 160,0 | 210,9 | 266,8 | 338,8
Qv
'% = A615 (A767), Grade 60 440 80,0 123,4 | 176,2 | 2401 | 316,4 | 400,2 | 508,2
&
§ g AB15 (A767), Grade 75 489 | 88,9 | 137,2 | 1958 | 266,8 | 351,6 | 444,7 | 564,6
Q9
£ A706 (A767), Grade 60 39,1 711 109,7 | 156,6 | 213,4 | 281,3 | 355,7 | 451,7
Characteristic resistance to steel failure under shear loading, without lever arm”
Reinforcing bar materials, performance category C1
5 A615 (A767), Grade 40 13,0 23,6 36,5 52,1 71,0 936 | 1184 | 150,4
Q g
'% = AB15 (AT67), Grade 60 16,3 29,6 456 65,2 88,8 | 117,0 | 148,0 | 188,0
)
E g A615 (A767), Grade 75 18,1 32,9 50,7 72,4 98,7 | 130,1 | 164,5 | 208,9
Oa
[0
= AT06 (A767), Grade 60 14,4 26,3 40,6 57,9 78,9 | 104,0 | 1316 | 167,1
" Partial factors for performance category C1 see table C45.1.
fischer injection system FIS EM Plus
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Table C45.1: Partial factors for fractional Threaded rods and reinforcing bars under
seismic action performance category C1

Threaded rod aigm | 12n | 58" | 314 [ 78" [ 1" [118”
Rebar size #3 | #a | #5 | #6 | #7 | #8 | #9 | #10
Tension loading, steel failure®
F568M, Class 5.8 1,50
Threaded F1554, Grade 36 1,94
rod, F1554, Grade 55 1,64
Zin: piated F1554, Grade 105 1,43
z A193, B7 1,43
g" — F593, Alloy Group 2 1,85 2,27
‘E rod. A193, Grade B8M, [-] 3,00
Z el A193 C;ZZ; B8M
a steel R élass 2B ‘ 132
AB15 (A767), Grade 40 1,80
Reinforcing  A615 (A767), Grade 60 1.80
bar AB15 (A767), Grade 75 1,60
A706 (A767), Grade 60 1,60
Shear loading, steel failure"
F568M, Class 5.8 1,25
S—— F1554, Grade 36 1,61
rod, F1554, Grade 55 1,36
2ing: plated F1554, Grade 105 1,50
% A193, B7 1,50
§ — F593, Alloy Group 2 1,54 1,89
“% rod, A193, Grade B8M, [-] 250
g stainless Class 1 ’
s steel R A1l QBéS;idZeBBBM, 127
A615 (A767), Grade 40 1,50
Reinforcing A615 (A767), Grade 60 1,50
bar A615 (A767), Grade 75 1,33
AT706 (A767), Grade 60 1,33

" In absence of other national regulations.
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Table C46.1:

Characteristic resistance for combined pull-out and concrete failure for

fractional Threaded rods in hammer drilled holes under seismic action
performance category C1; working life 50 years

Threaded rod | 38" | /2" | s | 34 | 7e" | 1" [ 118"
Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Term- I: 24°C/40°C 8,5 9,0 9,1 8,5 8,5 8,2 7.1
perature Il: 35°C/60°C  frycq [N/mm?]| 8,5 9,0 9.1 8,5 8,5 8,2 7.1
a9 1. s0°c/72°C 8,0 8,5 85 | 85 8,5 8,2 7.1
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 7.4 7,7 7,5 6,0 6,0 58 5,0
perature |l 35°C/60°C  fTgeeq |[Nmm?]| 7.4 T, 7,5 6,0 6,0 5,8 50
AN9¢ . s0°c/72°C 6,9 7,3 7,0 6,0 6,0 5,8 5,0
Installation factors

Tension loading

Dry or wet concrete 1,0

Water filled hole vt | 12 | 14

Table C46.2:

Characteristic resistance for combined pull-out and concrete failure for

fractional Threaded rods in hammer drilled holes under seismic action
performance category C1; working life 100 years

Threaded rod | 3" | 20 | sig" | 34t | 7et | 1" | 118"
Characteristic bond resistance, combined pull-out and concrete cone failure
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 24°C/40°C 6,8 6,8 6,9 6,9 6,8 6,3 53
perature [I: 35°C/60°C  Tgycs [[NNMmM?]| 6,8 6,8 6,9 6,9 6,8 6,3 53
N9 . soecr72°C 6,4 6,4 6,5 6,4 6,4 5,9 5,1
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
it . 24°C/40°C 5,9 59 57 4.9 4.8 4.4 3,7
perature Il: 35°C/60°C  Tgket [[NNMm?]| 5,9 59 57 49 48 44 3,7
N s0cc/72°C 5,5 5,5 53 | 45 | 45 | 42 3.6
Installation factors
Tension loading
Dry or wet concrete 1,0
Water filled hole vt ) 1,2 14
fischer injection system FIS EM Plus
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Table C47.1: Characteristic resistance for combined pull-out and concrete failure for
fractional reinforcing bars in hammer drilled holes under seismic action
performance category C1; working life 50 years

Rebar size | #3 | #a | #5 | #6 | #7r | #8 | #9 | #10"

Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem I 24°C/40°C 6,2 7.0 7,0 7,0 7.0 7,0 7,0 7.0
perature Il: 35°C/60°C  Tgrket [NN'mm?]| 6,2 7,0 7,0 7,0 7,0 7,0 7,0 7,0
range

9 lll: 50°C/72°C 6,2 7,0 7,0 7,0 7,0 7,0 7,0 7,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem I: 24°C/40°C 6,6 57 57 53 53 53 5.3 44
perature Il 35°C/60°C  trect |[N/mm?]| 6,6 57 57 53 53 53 53 4.4
range

g ll: 50°C/72°C 57 57 53 53 53 5,3 53 4.4
Installation factors
Tension loading
Dry or wet concrete 1,0

- Yinst [-]

Water filled hole 1,2 | 1,4

" Not allowed for drilling with hollow drill bit.

Table C47.2: Characteristic resistance for combined pull-out and concrete failure for
fractional reinforcing bars in hammer drilled holes under seismic action
performance category C1; working life 100 years

Rebar size | #3 | #a | #5 | #6 | w7 | #8 | #9 | #10"

Characteristic bond resistance, combined pull-out and concrete cone failure

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem. I: 24°C/40°C 52 56 4.6 46 4.6 4,6 46 4.6
perature Il: 35°C/60°C  Tgrycs [N/mm?]| 5,2 56 4,6 4.6 4,6 4.6 46 4.6
N9 s0ccr72°C 52 | 56 | 46 | 46 | 46 | 46 | 46 | 46
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- I: 24°C/40°C 56 4,6 3.7 34 34 3.4 34 29
perature Il: 35°C/60°C  Tret |[NfMm?]| 58 4.6 3,7 3.4 3,4 3,4 34 29
g lll: 50°C/72°C 49 4,6 3,4 34 3,4 3.4 3.4 2,9

Installation factors

Tension loading

Dry or wet concrete 1,0

Water filled hole ¥inst ] 12 1.4

" Not allowed for drilling with hollow drill bit.

fischer injection system FIS EM Plus
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Table C48.1:

Fire resistance to steel failure under tension and shear loading for metric
Anchor rods and Threaded rods part 1

Fire resistance to steel failure under tension and shear loading

metric Anchor rods and Threaded rods part 1

Anchor rod / Threaded rod
ISO 898-1 Class 5.8 and higher Rt RED
NRks,fi,30 VRksfi30 | MOrksizo | NRksfiso Vrksfi60 | MORks;is0
[kN] [kN] [Nm] [kN] [kN] [Nm]
M8 1,6 1,6 1,7 1,2 1,2 1,2
M10 33 3,3 42 2,3 23 3,0
M12 58 5,8 9,1 40 4.0 6,2
M14 6,6 6,6 12,0 46 46 8,4
M16 10,9 10,9 15,1 7.5 7,5 11,2
M20 11,1 11,1 29,4 8,2 8,2 21,8
M22 13,7 13,7 40,5 10,1 10,1 30,0
M24 16,0 16,0 50,9 11,8 11,8 37,7
M27 20,8 20,8 75,5 15,4 15,4 56,0
M30 254 25,4 102,0 18,8 18,8 75,6
Anchor rod / Threaded rod
SO 898-1 Class 5.8 and higher B3 .
NRks,fi,90 VRks.fi,90 MO%kshoo | Nrksfiizo | Vrksfiizo | MPrksfii20
[kN] [kN] [Nm] [kN] [kN] [Nm]
M8 0,8 0,8 0,8 0,6 0,6 0,6
M10 1,4 1,4 1,8 0,9 0,9 1,1
M12 2,1 2,1 3,3 1,2 1.2 1,9
M14 27 2,7 49 1,7 1,7 3,2
M16 4.0 4.0 7,3 2,3 2,3 53
M20 53 53 14,2 3,9 3,9 10,4
M22 6,6 6,6 19,5 48 48 14,3
M24 7.7 7,7 246 56 5,6 18,0
M27 10,0 10,0 36,4 7,3 7,3 26,7
M30 12,3 12,3 49,3 9,0 9,0 36,1
fischer injection system FIS EM Plus
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Table C49.1:
metric Anchor rods and Threaded rods part 2

Fire resistance to steel failure under tension and shear loading for

metric Anchor rods and Threaded rods part 2

Anchor rods R and HCR and
Threaded rod, EN ISO 3506-1 R30 R60
Class A4-50 and higher
NRk sf,30 VRksfi3o | MORksfizo | NRkseo VRksf60 | MORksi60
[kN] [kN] [Nm] [kN] [kN] [Nm]
M8 07 0,7 0,7 0,5 0,5 0,6
M10 1,4 1,4 1,8 11 1,1 1,5
M12 2,5 2,5 3.9 2,1 2,1 3,9
M14 34 3.4 6,2 2,8 2,8 6,2
M16 47 47 9,9 39 3,9 9.9
M20 7.3 7,3 19,4 6,1 6,1 19,4
M22 9,0 9,0 26,7 7,5 7.5 26,7
M24 10,5 10,5 33,6 8,8 8,8 28,0
M27 13,7 13,7 499 11,4 11,4 41,6
M30 16,8 16,8 67,4 14,0 14,0 56,2
Anchor rods R and HCR and
Threaded rod, EN ISO 3506-1 R90 R120
Class A4-50 and higher
NRks.fi,00 VRks fi,00 MOz s 5,90 NRrks.fi, 120 VRisfi120 | MO%Rks 120
[kN] [kN] [Nm] [kN] [kN] [Nm]
M8 04 0,4 0,4 0,3 0,3 0,3
M10 0,9 0,9 1,2 0,8 0,8 1,0
M12 1,6 1,6 3,9 1,3 1,3 3,9
M14 2,3 2,3 6,2 1,8 1,8 6,2
M16 3.1 3.1 9,9 25 2,5 9,9
M20 4.9 4.9 19,4 3,9 3,9 19,4
M22 6,0 6,0 28,7 4,8 48 26,7
M24 7.0 7,0 22,4 56 5,6 17,9
M27 9,1 9.1 33,2 7.3 7.3 26,6
M30 11,2 11,2 449 89 8,9 35,9
fischer injection system FIS EM Plus
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Table C50.1:

Fire resistance to steel failure under tension and shear loading for
fractional Threaded rods

Fire resistance to steel failure under tension and shear loading

fractional Threaded rods

Fire resistance to steel failure under tension and shear loading for

Threaded rod R30 R60
Steel zinc plated; detailed materials NRks,fi,30 VRk,sfi,30 M PRk s fi.30 NRks,fi,60 VRksfi,60 MCri.s.5.60
see Table A7.1, part No 2 " [kN] [kN] [Nm] [kN] [kN] [Nm]
3/8" 2,7 2,7 3,2 1,9 1,9 2,3
172" 59 59 9,6 4.1 4.1 6,7
5/8" 6,7 6,7 13,7 49 4.9 10,1
3/4" 9,7 9,7 243 7,2 7,2 18,0
7/8" 13,5 13,5 39,4 10,0 10,0 292
1" 17,7 17,7 59,3 13,1 13,1 43,9
11/8" 223 22,3 83,8 16,5 16,5 62,2
Threaded rod R90 R120
Steel zinc plated; detailed materials NRks.fi,90 VRk,s fi,90 MO%Rk .90 NRks fi,120 Vrksii120 | MPrisi,120
see Table A7.1, part No 2 " [kN] [kN] [Nm] [kN] [kN] [Nm]
3/8" 1.1 1,1 1,4 0,8 0,8 0,9
12" 2,3 2,3 37 1,3 1,3 22
5/8" 36 3,6 7,5 22 22 45
3/4" 47 47 11,7 3,4 3,4 8,6
7/8" 6,5 6,5 19,0 47 47 13.9
1" 8,5 8,5 28.6 6,2 6,2 20.9
11/8" 10,7 10,7 40,5 7.9 7.9 296
Threaded rod R30 R60
Stainless steel R; detailed materials NRks.fi,30 VRks fi,30 MOk s .30 NRks,fi,60 VRksfi,60 MPOr s fi,60
see Table A7.1, part No 2 [kN] [kN] [Nm] [kN] [kN] [Nm]
3/8" 1,1 1,1 1,4 0,9 0,9 11
1/2" 27 2,7 4.4 22 2,2 3,7
5/8" 43 43 8,9 3,6 3,6 7.4
3/4" 6,4 6,4 16,1 54 54 13,4
7/8" 8,9 8,9 26,1 7.4 7.4 21,7
1" 11,7 11,7 39,2 9,7 9,7 32,6
11/8" 14,7 14,7 55,4 12,3 12,3 46,2
Threaded rod R90 R120
Stainless steel R; detailed materials NRks,fi,00 VRk.sfi,90 MOksfio0o | Nrksfiizo | Vrksfitzo | MPRksi120
see Table A7.1, part No 2 [kN] [kN] [Nm] [kN] [kN] [Nm]
3/8" 0,7 0,7 0,9 0,6 0,6 0,7
1/2" 1,8 1,8 2,9 1,4 1.4 23
5/8" 29 2,9 59 2,3 2.3 47
3/4" 4.3 4,3 10,7 3,4 3,4 8,5
7/8" 59 5,9 17,4 47 4,7 13,9
1" 7.8 7,8 26,1 6,2 6,2 20,9
11/8" 9,8 9,8 36,9 7.8 7.8 29,5
" No performance assessed for ASTM F1554 Grade 36.
fischer injection system FIS EM Plus
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Characteristic bond resistance for cracked concrete under fire conditions for metric
and fractional Anchor rods and Threaded rods in hammer drilled holes with standard
drill bit or hollow drill bit

The characteristic bond resistance for cracked concrete under fire conditions for a given temperature

Tre#(€) has to be calculated by the following equation:

8 =
TrkA(B)

ki (6)

TRk,cr,C20i25 =

Anchor rods or
Threaded rods

Figure C51.1:

1.1
1,0
0,9
0.8
0,7
0,6
0,5
0.4
0.3

Reduction factor k; ,(8)

0,2
0,1
0.0

TRi fi ® = kfi,p ®) " TRkcrc20/25

Temperature in °C in the mortar layer

Characteristic bond resistance for cracked concrete under fire exposure for a given temperature in
N/mm? for concrete classes C20/25 to C50/60

Reduction factor under fire conditions

Characteristic bond resistance for cracked concrete C20/25 in N/mm?,
given in Table C5.1, Table C6.1, Table C26.1 or Table C28.1, respectively
Iif:8>21°C k,i,p(e) =26,71-071166 <10

If 8 > emax =284 °C kﬁ'p(e) =0 see Flgure C511

Graph of reduction factor ks (0) for Anchor rods or Threaded rods

0,=21°C

krp(6) = 26,71 - 9%

Bmax = 284 °C

1

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Temperature [°C]
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